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Farming methods based on draught animals are among the 
most significant agricultural  systems  in  the world.  In the 
production  of rice  and  other  crops  in  the  tropics  these 
systems  remain critical  to  the food  security of expanding 
populations. They are a major contributor to employment 
and a major source of income from crop products, calves, 
animal rental and animal by-products. 
The concept of a multidisciplinary study of draught animal 
power  arose  in  1985  from  discussions  between  Dr John 
Copland of ACIAR in Canberra, the  Graduate School of 
Tropical Veterinary Science at James Cook University and 
CSIRO,  Townsville,  the  University  of  Melbourne  and 
colleagues in several Southeast Asian countries. 
The  project  was  brought  into  sharper  focus  at  an 
International Workshop held at James Cook University in 
1985  which  set out,  in  a  proceedings volume,  the  major 
criteria  for  improving  the  production  of draught  animal 
systems in Asia and Africa. As a result the ACIAR Project 
in its  first phase concentrated on the total farming system, 
including ruminant nutrition and the economics of draught 
animals.  Some  of  the  findings  of  this  research  were 
distilled in a further conference held in West Java in  1989. 
Detailed  results  from  subprojects  were  reported  in  the 
DAP  Project  Bulletin  series  also  published  by  ACIAR. 
The coordination of this  complex study was  the work of 
Dr John Petheram, Dr Putu Kompiang and his  successor 
and Dr Benny Gunawan. 
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The  second  phase  of the  Project  being  reported  made 
further  advances  in  the  knowledge  of  draught  animal 
nutrition. It also  compared draught animal  production in 
different  ecological  systems  and  gave  some  attention  to 
reproductive performance which emerged as  a  key  factor 
in  production  and  economic  output.  Aspects  of animal 
health,  especially  among  calves,  were  now  identified  as 
problems.  Dr E.  Teleni  and  Dr M.  Sabrani  coordinated 
these activities. 
This  manual  contains  a  comprehensive  account  of  the 
draught  animal  systems  in  representative  areas  of 
Indonesia whose characteristics simulate many other areas 
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PREFACE 
This manual is  intended to be a source of information and 
a  guide  for  field  advisers  who are  involved  in  the  devel-
opment of improved draught animal systems in Indonesia 
and elsewhere. It is  the first attempt at integrating research 
results  for  practical  implementation  in  draught  animal 
systems in  this country. The manual does not pretend to 
be the definitive statement on the subject as  there are still 
important areas to be clarified through further research. It 
is  anticipated that its  usefulness will  improve with time as 
further  information  and  its  critical  evaluation  by  users 
become available. 
Much of the information used here has been published in 
some  form  or  other  in  the  ACIAR  Draught  Animal 
Project  publications:  DAP  Project  Bulletin,  Nos.  1-10, 
Draught  Animal  Bulletin,  Nos.  1-3  and  in  the  ACIAR 
Proceedings  Series  No.27  entitled  Draught  Animals  in 
Rural Development. The manual presents descriptions of 
draught  animal  systems  in  selected  agroecosystems; 
highlighting problems unique to each. Tillage implements 
used  in  these  areas  are  also  described.  Feed  resources, 
feeding  and  breeding,  health  and  management  and 
economic  strategies  which  field  advisers  could  use  as 
guides  when  assisting  smallholder  farmers  develop  their 
own respective strategies are discussed. 
The use  of this  manual as  a  guide must be  emphasised. 
Field advisers must adapt the guidelines provided here to 
the particular conditions of their areas. 
E Teleni  R.S.F. Campbell 
Department of Biomedical 
and Tropical  Veterinary Sciences 
James Cook University 
D Hoffmann 
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Figure  1. 1.1 
The Indonesian islands. 
Source: Ac/AR Drought Animal Bulletin 2 (1991) 
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4. E. Kalimantan 1.1  INTRODUCTION 
1  .1.1  The Indonesian climate 
Indonesia  consists  of more  than  1600  islands  which  are 
located close to the equatorial belt (see Figure  1.1.1). The 
tropics are characterised by a uniform climate with respect 
to air temperature, solar  radiation,  humidity,  wind  speed 
and  evaporation.  However,  the  seasonal  fluctuation  of 
rainfall is  an important climatic variable as  it will  influence 
cropping  systems  if  no  additional  water  sources  are 
available. 
Solar  declination  causes  heating  and  cooling  of large 
land  masses.  Cooling  of  the  Eurasian  continent  and 
heating of the Australian continent, cause  a  broad north-
westerly monsoon over eastern Asia,  including Indonesia. 
The climate of Indonesia is  called 'monsoon-type' and the 
monsoon marks  the beginning of the rainy season  in  this 
region. The movement of the equatorial low pressure belt, 
following the solar pattern, causes rainfall peaks in August 
and September at the northern limit, and rainfall  peaks in 
January  and  February  in  the  southern  limit  of  the 
equatorial  belt. The area  south of the  equator has  a  less 
pronounced seasonal change, due to the buffering effect of 
the  vast  oceans  surrounding  the  Indonesian  archipelago. 
Hence the northern coast of Java  is  affected  more by the 
seasonal  variations  than  is  the  southern  coast  which  is 
exposed to the Indian Ocean. East Java and islands to the 
east have a  more pronounced dry season than West Java, 
because they are  more directly  exposed to  the Australian 
continent. 
Crop growth and cropping patterns are  in  part deter-
mined  by  interactions  among  climate,  soil,  plants  and 
management.  Any  plant  will  grow  when  minimum 
requirement levels  of factors  are  available,  but it  requires 
an  optimal  arrangement  of these  factors  for  maximum 
plant production.  In Indonesia the annual air temperature 
fluctuation is  not a problem for growing plants, but water 
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availability  may  be a  major constraint.  Irrigation  systems 
have increased agricultural productions, but the areas with 
fully  controlled irrigation are still generally limited. 
Farmers  traditionally  adapt  their  crop  or  cropping 
pattern  to  the  existing  rainfall  pattern.  In  most  parts  of 
Indonesia, rice is  the main food crop and the system used 
there  is  known  as  a  'rice-based  (wetland)  cropping 
pattern'.  Elsewhere,  in  dryland  areas  there  are  secondary 
cropping patterns. 
1.1.2  Agroclimatic systems 
A wet month is  defined as one with enough rainfall to grow 
a  crop of lowland  rice.  It has  at least 200 mm of rain. A 
dry month of less than 100 mm will  not support the growth 
of  most  of  the  economically  important  upland  crops. 
According to Oldeman and others, the rainfall  patterns in 
Indonesia may be classified into five  main zones: 
A:  more than 9 consecutive wet months 
B: 7-8 consecutive wet months 
C:  5-6 consecutive wet months 
D: 3-4 consecutive wet months 
E:  less  than 3 consecutive wet months. 
These  main  zones  are  then  subdivided  according to  the 
length of consecutive dry months. 
Sub  1:  less  than  2  dry  months.  There  is  no  water 
restriction. 
Sub  2:  2-3  dry  months.  Planning  is  needed  to  grow 
crops throughout the year 
Sub 3:  4-6 dry months. A  fallow  period is  part of the 
rotation system because of water constraints 
Sub 4:  7-9 dry months. Only one crop can successfully 
be cultivated. The remainder of the year is  too dry 
Sub  5:  more  than  9  consecutive  dry  months.  These 
areas are generally not suitable for any cultivation of 
arable crops. 2 
Rainfall 
Palembang  Oili  =u ~~  oJ  .A.  J  0  J  A  J  0 
These subdivisions lead to 18 agroclimatic zones, of which 
14 are recognised in Indonesia. The percentage occurrence 
of the 14 agroclimatic zones are: 
Al  (29%) 
Bl  (29%) 








El  (4%) 
E2 (2%) 
E3 (2%) 
E5  (1 %) 
A  broader  classification  of  agroclimatic  zones  of 
Indonesia is  presented in  Figure  1.1.2 for  the purpose of 
discussion in this Manual. 
Figure  1.1.2 
A broad classification of agroclimatic zones of Indonesia into dry 
(5-8  consecutive dry months), intermediate (2-4 consecutive dry 
months) and wet «  2 consecutive dry months) zones. 
Source:  IRRI (1978) 
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Agroclimatic  classification  in  Indonesia  is  based  on  a 
concept  in  which  rainfall  patterns  are  considered  as  the 
most important variables  affecting  cropping except where 
irrigation  systems  are  developed.  In  addition  to  the 
monsoon  which  primarily  governs  rainfall,  the  moun-
tainous  nature of many parts  of Indonesia  also  results  in 
great variation of rainfall patterns and intensity. 
Topographic  classification  of  land  in  this  Manual  is 
confined to: 
low  altitude  which  is  land  < 100  m  above  sea  level 
(52%) 
medium  altitude  which  is  land  100-500 m  above  sea 
level  (23%), and 
high  altitude  which  is  land  > 500  m  and  <  1000  m 
above sea level  (16%). 
1.1.3  Soils 
While rainfall is  a major influence in cropping patterns, the 
quality of fodder harvested is  also greatly influenced by soil 
types.  In  this  Manual,  Indonesian  soils  are  classified 
broadly  into  acid  (pH  <  5.0)  and  non-acid  (pH  >  5.0) 
soils.  The non-acid soils  are further divided  into interme-
diate (pH> 5.0 <  6.0) and lime (pH> 6.0 < 8.0) soils. 
Acid soils  consisting mainly of red-yellow podzolic and 
red-yellow  podzolic  complex  account  for  approximately 
60% of the land area of Indonesia (Figure 1.1.3). The acid 
swampy and tidal  lands,  which  are  non-podzolic, occupy 
an area of approximately 25 million hectares or 13% of the 
total  land  area  of  Indonesia  especially  in  Sumatera, 
Kalimantan  and  Irian  Jaya.  Intermediate  soils  with  an 
average pH of 5.5  can be found  in Java,  while  lime  soils 
are found on the islands in Nusa Tenggara Timur. In the  following  sections,  draught animal  systems  are 
described  for  some  selected  areas  which  differ  in  agro-
ecosystems  as  influenced  by  climate.  These extend  from 
the relatively dry tropic of Timor through East Java to the 
high rainfall zones of West Java and South Sumatera. 
Suggested  reading 
Oldeman  L  R  (1975)  An  Agroclimatic  Map  of Java. 
Contribution No.  17,  1975. Central Research Institute 
for Agriculture, Bogor, Indonesia. 
Oldeman  L  R,  Irsal  LAS and  Muladi  (1980)  The 
Agroclimatic  Map  of Kalimantan,  Maluku,  Irian Jaya 
and Bali,  West and East Nusa Tenggara. Contribution 
No. 60, 1980. Central Institute for Agriculture, Bogor, 
Indonesia. 
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Figure  1.1.3 
Distribution of red-yellow podzolic soil and red-yellow podzolic soil 
complex in  Indonesia. 
Source: Soil Research Instifute (1978) 
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1.2  NUSA TENGGARA TIMUR 
Thamrin D Chaniago, A Bamualim and C Liem 
1.2.1  Location and agroclimate 
The  province  of  Nusa  Tenggara  Timur  (East  Nusa 
Tenggara) consists of many islands, the largest of which is 
Timor. As  the name suggests, the province lies  to the east 
of the island  of Java  between  118'  to  125'  east longitude 
and 8'  to  12'  south latitude (Figure 1.1.1). The climate is 
dry with very low rainfall.  Rain mainly falls  in the months 
of  November  to  March.  There  is  wide  fluctuation  in 
rainfall  which  in  one  day  may  reach  100  mm  and  in 
others  none at all.  During the wet season,  rain  is  unpre-
dictable  with  both  periods  of drought or heavy  flooding 
occurring. The maximum air temperature ranges from 28 
to 32'C and the minimum from  19 to 25'C. High temper-
atures  cause  significant  evaporation  of 4-9  mm  per day 
constituting a major constraint for the farmers in Timor. 
1.2.2  Land  use and crop production 
Unlike  many  other  parts  of Indonesia  the  land  is  used 
mainly  for  extensive  cattle  rearing  and  dryland  cropping 
(Table 1.2.1). The bulk of dryland crop production is  for 
family  subsistence while livestock provide the main source 
of income.  The  considerable  livestock  population  in  the 
province is  shown in Table 1.2.2. 











Table 1.2.2  Livestock population in  Nusa Tenggara 
Timur 
Livestock  Numbers  Percentage of National herd 
Cattle  641400  6.3 
Buffalo  176400  5.4 
Horses  187200  27.4 
Goats  457600  4.2 
Sheep  91600  1.5 
The increase  in  livestock  numbers over the  years  has 
put pressure on land availability  for cropping. This trend 
has  led  to  the  practice  of  constructing  fences  around 
cropping lands. The major dryland  crops  are  maize  and 
upland  rice,  based  mainly  on  shifting  cultivation  with  a 
fallow  period  which  is  influenced  by  soil  fertility  and 
human population pressure. 
1.2.3  Draught animals 
The main species in Nusa Tenggara Timur is  Bali  cattle 
which  make  up  almost  70%  of  the  total  population 
(641400  head)  of the  province.  Draught animals,  to  the 
extent  to  which  they  are  used  in  agriculture  in  the 
province,  are  mostly  Bali  type.  The  remaining  30%  is 
dominated by Ongole and Ongole crosses better known as 
peranakan  Ongoles  or  PO  for  short.  Cattle  are  most 
concentrated  on  the  island  of Timor in  the  districts  of 
Kupang, South Central Timor and North Central Timor 
(Table  1.2.3). Table 1.2.3  Cattle and buffalo population in each district 
of Nusa Tenggara Timur 
District  Cattle  Buffalo 
West Sumba  11100  46900 
East Sumba  35500  24800 
Kupang  153300  29900 
South Central Timor  201200  2400 
North Central Timor  101200  2100 
Belu  98000  17500 
Alor  5100 
East Flores  2600 
Sikka  5600  500 
Ende  5700  2700 
Ngada  17500  13800 
Manggarai  4600  30800 
Total  641400  176400 
There are  176400  buffalo,  most of which  are  located 
on the islands of Sumba and Timor (Table  1.2.3). 
Because  of  the  dominant  role  of  Timor  in  Nusa 
Tenggara Timur, discussion in  this  Section will  focus  on 
this island (Figure 1.2.1). 
1.2.4  Draught animal enterprise 
Climatic  conditions  are  a  major  constraint  to  cropping. 
The risks  associated  with  cropping enterprises  have  been 
used  as  a  reason  for  not investing  in  expensive  draught 
oxen.  In  comparison  the  fattening  of  beef  cattle  is  a 
lucrative enterprise compared with food crops. 
On Timor, approximately 50% of the island is  covered 
by grassland savannas. These are communally owned and 
are  used  for  grazing  as  well  as  for  swidden  (slash  and 
burn)  agriculture.  In  the  past,  large  cattle  herds  were 
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owned by elite groups, representing only 2  to  10%  of the 
population,  who  monopolised  these  grazing  lands.  More 
recently  semi-intensive  fattening  systems  for  cattle  have 
developed. 
As  previously  mentioned,  because  of the  high  risk  of 
crop  failure,  there  is  a  general  reluctance  to  invest  in 
draught animals and consequently no animals are used in 
dryland crop production. In wet ricefields, land is  prepared 
by trampling the soil  (merancah)  using groups of animals 
(Photograph  1.2.1). 
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Figure  1.2.1 
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The locations of the island of Timor in  Nusa Tenggara  Timur and of  the 
ACIAR Draught Animal Project village sites on the island. 6 
Photograph  1.2.1 
Trampling (merancah) of wet rice fields  by a herd of Bali cattle driven 
by men and boys on horseback. 
Merancah is  the main use of cattle and buffalo in  crop 
production in Nusa Tenggara Timur. This method of land 
preparation has the advantage that it can be used by small-
holder  farmers  'on  credit'.  The  disadvantages  are  that 
merancah is: 
expensive;  the  hire  fee  is  one-third  of the  nee  crop 
produced by the smallholder farmers  to be paid to the 
larger cattle rearers, 
dependent on sufficient rain to saturate the soil, and 
usually  starts  too  late  in  the  year to  obtain  maximum 
rice production. 
The greatest benefit from the use of rncrallcLlh  goes  to 
the  larger cattle rearer who hires  out his  animals for  land 
preparation. 
In  a  few  areas  of  rice  production  (mainly  irrigated 
ricefields), animal-drawn metal ploughs have been used for 
10 to  15  years  (Photograph 1.2.2). Ploughs were originally 
introduced by protestant missionaries and later by Yayasan 
Indonesia Sejahtera. The use of these implements has not 
spread  because  of  their  cost  (Rp  70000)  and  their 
tendency  to  sink  in  the  deep  clay  soils.  The use  of simple 
wooden ploughs as used in East Java for example (Section 4) 
was  unknown  in  Timor until  recently when our Draught 
Animal Project introduced the technology for evaluation on 
farms in  the Kupang district. 
Photograph  1.2.2 
A pair of Bali bulls pulling a metal plough  in  the village of Tarus, 
Kupang,  Timor. 1.2.5  Work adivities 
Work type 
Most  land  preparation  for  dryland  crops  is  achieved  in 
Timor by human labour, although the method varies with 
area and soil  type.  The most common implement used is 
the  metal-tipped  digging  stick  or  linggis  (Photograph 
1.2.3). In some areas hoes are used on some crops but this 
is  usually after the rains have started. 
Land  preparation  using  the  linggis,  although  highly 
labour intensive, does not usually cause a labour shortage, 
because it  is  conducted in  the  dry  season.  The clods  are 
turned  over  and  the  weeds  inverted.  By  contrast,  in  the 
small  but important rainfed rice  growing areas,  there is  a 
serious  shortage  of  labour  for  land  preparation,  which 
leads to late planting of rice and often reduced yield.  The 
use  of merancah  can  also  result  in  late  planting.  Under 
such  conditions,  the  case  for  a  much  greater  role  of 
draught animal power in land cultivation is  clear. The time 
available  for  land  preparation  using  the  traditional 
rnerancah  system  is  limited  to  three  to  four  weeks.  Since 
draught  methods  can  be  carried  out  in  drier  conditions, 
the  time available  for  conventional ploughing is  estimated 
at six  to eight weeks. 
Lack  of labour  for  weeding  is  considered  to  be  the 
major constraint to improved production of dry  land crops. 
At present weeding is  done using a trowel (tafa), but could 
be improved by  developing animal-drawn weeding imple-
ments  together  with  the  training  of  animals  to  work 
between rows of crops. 
Work season 
The  work  season  for  animals  is  necessarily  tied  to  the 
cropping  pattern  in  an  area.  In  Timor,  most  food  crop 
production  is  hased  on  suhsistence,  with  shifting  culti-
vation of dryland crops of which maize is  the major staple. 
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Photograph  1.2.3 
The traditional digging stick (Iinggis) in  use on very heavy clay soil in 
the dry season in West Timor. 
This is  supplemented with beans and cassava. In the tradi-
tional  cropping  system,  farmers  usually  plant  and  weed 
their  dryland  crops  and  then  move  to  lowland  areas  to 
cultivate  rainfed  or  irrigated  rice.  Dryland  crops  are 
normally planted in December and harvested in April and 
May. Land preparation and planting of rice  are  normally 
carried  out  from  late  January  to  the  end  of  March. 
Harvesting of rice  occurs in  the period from  mid May to 
the end of June (Figure 1.2.2). 
Only  in  rainfed  or irrigated  rice  cultivation  is  animal 
power  used  for  land  preparation  by  the  traditional 
rnemncah  method. The planting season for  dryland crops 
and  rainfed  rice  indicate  the  period  in  which  draught 
animals could work, if introduced. 
I 8 
Work period 
A herd of Bali  cattle may be used for 11'lerancah  from 20 to 
30  days  per  year  with  an  average  working  period  of 25 
days.  This  occurs  normally  in  the  period  from  later 
January  to end of March depending on rain (Figure 1.2.2). 
In areas where irrigation is  available, the period of work is 
more concentrated. 
Work rate 
A herd of cattle may service from one to seven farmers per 
season.  The  merancah  herd  is  normally  large  averaging 
about 70  animals  but may vary  from  as  few  as  10  to  as 
many as  150 animals. 
The animals traditionally are herded across flooded rice 
fields  for  three  to  four  hours  per day  to  puddle the  soil 
into  a  suitable  condition  for  transplanting  rice.  This 
operation can only be carried out when heavy  rains  have 
produced swamp-like conditions in the ricefields. 
The number of merancah  operations  to achieve condi-
tions  suitable  for  transplanting  rice  varies  from  three  to 
four; with  intervals  between merancah  varying from a  few 
days to a few  weeks depending on the condition of the soil 
and  availability  of cattle.  According  to  our  recordings  a 
herd of 130  cattle could  prepare a  hectare of land  in  5.5 
working days. Lahour required for this herd size is  five  to 
six people. 
1.2.6  Feeding practices 
Cattle are normally grazed all  year round. During the rainy 
season, feed  is  abundant and cattle gain weight. However, 
during the  long dry season  supply of feed  is  very  scarce 
and cattle lose condition. Changes are due to fluctuation in 
feed quality as  well  as  supply. 
In  some  areas,  the  animals  are  allowed  to  graze  only 
during  the  monsoons  and  are  hand-fed  during  the  dry 
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A farmer carrying tree 
leaves (mainly 
Leucaena) to  feed paron 
cattle in  Kupang,  Timor. 
lands  and  moved  from  one  place  to  another  as  appro-
priate. A system of fattening male cattle (paron) for sale is 
practised when animals  are  hand-fed mainly on Leucaena 
Lel.lcocephala  leaves  (Photographs  1.2.4  and  1.2.5).  The 
recent arrival of a leaf hopper (psyllid or kutu loncat)  has 
devastated  Leucaena  plants,  highlighting  the  need  for  a 
range of resistant  shrub or tree  species of similar quality 
or, in  the longer term, resistant strains of Leucaena. 
1.2.7  Breeding 
Heifers  are  usually  mated around  24  months of age  and 
have  their  first  calves  between  30  and  40  months.  The 
majority  of  calves  are  born  between  May  and  August 
(Figure  1.2.2)  when  pastures  progressively  deteriorate. 
Natural mating of heifers and cows is  the normal practice. 
The  farmer's  own  bull  or  one  which  is  on  loan  from  a 
neighbour is  normally used for mating. At present weaning 
occurs  naturally.  The reproductive  performance of cattle 
in Timor is  summarised in Table 1.2.4. 
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Mortality of livestock during the end of the dry season 
is  reported to be quite high, especially among young stock 
and calves.  This is  marked in  Bali  herds in  which calving 
peaks in the dry season when feed supply becomes limited. 
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Animals are seldom housed as  in  other parts of Indonesia 
since herd size could vary from  10 to  150 animals. Herds 
are generally kept in  corrals at night and grazed during the 
day. 
I Photograph  1.2.5 
A Bali bull being 
fattened under the 
paron system in 
Kupang,  Timor. 
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1.2.9  Training 
Farmers in T imor were generally unfamiliar with methods 
of training  cattle  or  buffalo  for  draught  work  since  the 
draught system for crop production is  almost non-existent. 
It  was  not  until  1988  that  some  farmers  from  selected 
villages  in  the  Kupang  district  were  taught some  training 
methods  for  cattle.  The  program  was  organised  by  the 
ACIAR  Draught Animal Project which sponsored an experi-
enced  draught animal trainer from  West Java  to  travel to 
Kupang and spend two weeks with volunteer local farmers, 
teaching them the art of introducing cat11e to the system. 
"The  training program involved three stages: 
Holing  the  nose  A  hole  is  made in  the  nose of the animal 
and  a  rope  is  inserted  through  it  to  allow  the  trainer  to 
facilitate  handling.  T he  trainer  and  the  animal  become 
accustomed to each other after a period of time. 
Pulling  logs  T he  animal  is  then  yoked  with  another  in  a 
similar disposition. The pair is encouraged to start pulling 
logs  of  various  weights,  starting  with  the  lightest,  then 
gradually increasing the load.  During this time the animals 
are also  trained to  follow  spoken commands. At first  four 
people  are  used  as  assistant  trainers.  Two  assistants  are 
positioned in the front of each animal to help restrain them 
while  the other  two  handle the  ropes  from  the rear of the 
animals.  After  about an  hour,  one  assistant  positioned  in 
front of the animals and another  at the rear are removed. 
Training proceeds  for  another hour using  only  two  assis-
tants. 
Pulling  implements  When  the animals  become accustomed 
to  pulling  logs  and  following  commands  after  training 
sessions of t\,yo  hours per day  for two days, they are intro-
duced to pulling a plough. 
The  above  procedure,  using  two  people,  is  repeated. 
Eventually  the  pair  of  cattle  can  be  controlled  by  one 
person. 
1.2.10  Health 
All  farmers interviewed in  our village studies  con ider that 
disease  control  is  very  important  in  maintaining  and 
increasing animal production in  Timor.  Diseases  may kill 
animals  or  reduce  their  productivity.  Pasteurellosis  [septi-
caemia  epizootica  (SE)]  is  considered  to  be  the  major 
problem  causing about  60% of mortalities.  This disease is 
thought  to  occur  every  year.  Other  reported  disorders 
include  thelariasis  which can  cause blindness,  difficulty  in 
consuming feed, loss  of weight and even death.  Diarrhoea 
of uncertain aetiology is  sometimes common. The status of 
other parasitic diseases remains unclear. 
Suggested  Reading 
DAP Project  BuLLetin No. 10  (1990). James Cook University 
T ownsville, Australia. 
Statistical Book on Livestock (1991)  Directorate General of 
Livestock Services, Jakarta 1.3  EAST JAVA 
Komarudin-Ma'sum, MAli Yusran and E  Teleni 
1.3.1  Location and agroclimate 
The province of East Java is  located between 111
0  to 114
0 
east longitude and 7
0  to 8
0  south latitude (Figure 1.1.1). 
Although there are three agroclimatic categories in East 
Java, namely, the dry, intermediate and wet; the dominant 
categories are the dry and intermediate (see Figure 1.1.2). 
Of the total of 29 Kabupaten (districts) in the province, 22 
(76%)  are predominantly dry and 7 (24%)  are in the inter-
mediate  group.  The  wet  season  is  normally  from 
November  to  April,  while  the  dry  months  « 100  mm 
rainfall per month) extend from May to October. 
1.3.2  Land use and crop production 
Although  the  province  of  East  Java  includes  about 
47922 km2  (2.5%)  of the land of Indonesia,  it  is  one of 
the  main  agricultural  areas  and  contributes  a  significant 
proportion  of  the  national  food  crop  production.  For 
example it produces approximately 20%, 45% and 30% of 
the national output of rice, maize and cassava respectively. 
Draught animals  play  a  very  important role  in  the  pro-
duction  of  these  crops.  Approximately  50%  of  the 
province  is  under agriculture,  and of this,  about  50%  is 
used for dryland crops (Table 1.3.1). 
Table 1.3.1  Land usage of the agricultural area of East 
Java 
Land use 
Irrigated rice field 
Rainfed ricefield 
Dryland crops 
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1.3.3  Draught animals 
There  are  about  1 315 000  draught  cattle  and  74 000 
buffalo in East Java.  Farmers prefer rearing draught cattle 
to buffalo because they consider them to be more tolerant 
to  heat,  work  more quickly  in  the  field  and are  easier to 
sell.  In  addition  cattle  are  more  suitable  for  working  in 
dryland cropping. 
Breeds  include  the  peranakan  Ongoles,  Madura  and 
Bali cattle. The peranakan Ongoles are the most populous 
in the province followed by Madura and then Bali animals 
(Table 1.3.2). 
















From  our  village  and  research  station  studies,  it  has 
been  shown  that  the  peranakan  Ongoles  (Photograph 
1.3.1)  are  superior  in  work  capacity  to  the  other  two 
breeds.  In general,  female  cattle are  preferred by farmers 
for  draught because they can also  produce calves  and are 
easier to handle than males. Although the exact proportion 
of the total cattle population used for work is  not known, 
our  studies  in  selected  village  sites  in  East Java  (Figure 
1.3.1)  indicate  that  over  70%  of the  female  population 
provide draught power. As  yet, there is  no accurate infor-
mation about the sex and the proportion of buffalo which 
are  used  for  work  in  East Java,  but it  is  considered  that 
almost  all  working  buffalo  are  female  as  in  the  case  of 
cattle. 12 
1  .3.4  Draught animal enterprise 
The  size  of draught  animal  enterprises,  involving  either 
cattle  or  buffalo,  is  generally  of two  to  three  head  per 
rearer. Farmers always work their animals in pairs. 
Photograph  1.3. 1 
A pair of  peranakan Ongole cows ploughing land for rice in 
East Java. 
Data  from  village  studies  (Figure  1.3.1)  in  East Java 
show that most cattle  kept by farmers  are owned  (Table 
1.3.3).  Only a small proportion is  in shared rearings where 
the farmers  may work and rent out the animals,  and also 
receive  half of the  number  of offspring  produced.  This 
situation can be applied to East Java in general.  Cows are 
usually worked for the first time at about two years of age. 
Farmers tend to replace their animals when the animals are 
unable  to  perform  their  task  satisfactorily  which  usually 
occurs  after  they  have  had  as  many  as  8  to  10  calves. 
They may also be sold when cash is  required urgently. 
Table 1.3.3  Percentage of rearers of cattle in various 
livestock ownership categories 
Village 
Ownership categories  Martopuro  Sudimulyo  Dayurejo 
Own all  stock 
Share-in all  stock 
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Figure  1.3.1 
The location of  the ACIAR 
Draught Animal Project study 
village sites in East Java. 1.3.5  Work activities 
Work type 
Work by draught  cattle  and  buffalo  in  East Java  mainly 
involves  the  cultivation of agricultural land. This includes 
wetland  ploughing,  using  the  singkal,  levelling  using  the 
garu, and dryland ploughing using the brujul (Section 4). 
Only  a  small  proportion  of  the  total  draught  cattle 
population is  used for transportation. 
The total  number  of working  days  per  year  and  the 
proportion of the  types  of work activities  undertaken by 
draught animals depend on the main land use of an area 
which over a large part of East Java is  in dryland cropping 
(Table  1.3.1).  Land  preparation  may  involve  only  one 
operation  (ploughing)  or  1:\'10  or  three  operations  which 
would include a second ploughing and then levelling. The 
number of operations  depends  on such factors  as  farmer 
preference, season and field  conditions. 
Work season 
The  work  program  for  draught  cattle  and  buffalo  on 
agricultural  land  is  in  accordance  with  crop  planting 
seasons in areas of wetland or dryland (Figures  1.3.2 and 
1.3.3).  Planting in non-irrigated areas depends on the rain 
pattern and therefore  draught cattle  come into work at a 
difficult time at the end of the dry season  or in  the early 
wet  season  when  available  feeds  are  normally  low  III 
quality as  well as  quantity (Figures  1.3.2 and 1.3.3). 
Work period 
Our village studies show that the work periods for draught 
cattle  vary  widely  from  10  days  to  110  days  per  year 
(Figures 1.3.2 and 1.3.3), depending on cropping patterns, 
animal  availability  and  land  ownership  categories  (Table 
1.3.3) . 
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In irrigated areas or in areas with a longer rainy season 
or higher average annual rainfall animals have longer work 
periods per year. Periods also appear to be longer in areas 
where  availability  of draught cattle  is  low  and farm  sizes 
are  smaller  (Table  1.3.4).  Sessions  of work  per year  are 
normally  three  in  which  the  longest  period  occurs  in 
November for wetland crops and in December for dryland 
crops (Figures 1.3.2 and 1.3.3). 
Work rate 
The work rate of draught animals is  illustrated by the area 
of land they  prepare in  a  given  time.  This  can be influ-
enced  by  land  and  soil  type,  soil  moisture  content  and 
crop types  (Table 1.3.5). It has been reported by farmers 
that a pair of buffalo working in an irrigated ricefield could 
take  35  hours  to  plough  and  level  one  hectare.  This  is 
slower than the corresponding time we  have recorded for 
cattle (Table 1.3.5). 
The effective  daily  work time during land  preparation 
varies  according  to  differences  in  land  and  work  (Table 
1.3.6).  On  average,  the  effective  work  time  in  dryland 
preparation is  1:\'10  hours and in  wetland  preparation it  is 
four hours. The shorter work time in  dryland preparation 
is  due  to  the faster  rate of work that is  normally possible 
under those conditions. 
From Tables 1.3.5 and 1.3.6, the number of days in 
which a pair of draught cows can prepare one hectare of 
land can be estimated (Table 1.3.7). 
The  time available for land preparation for planting in 
each planting season varies widely from approximately five 
to  23  days, depending on the pattern of cropping, land use 
type  and  season.  Using  this  range  of time  available,  we 
have calculated in T able  1.3.8 the optimal land area a pair 
of draught cows can prepare. 14 
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Figure  1.3.3 
The monthly pattern of 
rainfall, cropping, animal 
work, animal feeding and 
calving in the village of 
Martopuro  in the district of 
Pasuruan,  East Java. 
Agroclimate: Dry  (~ five 
consecutive dry months) 
Altitude: Medium (loG-sao 
metres above sea level) 
Land use: Wetland 
cropping (irrigated rice) Table 1.3.4  Average days and types of work during the 
main work season (November to May) in two categories 
of farm sizes (1 : < 1 ha; 2: > 1 ha) 
Martopuro  Sudimulyo 
village  village 
Farm size  Farm size 
2  2 
Wetland ploughing (days) 
On own land  4  22  4  3 
Rented out  50  6  6  0 
Percentage of all 
types of work  82  72  23  23 
Levelling (days) 
On own land  1  8  5  2 
Rented out  11  3  3  0 
Percentage of all 
types of work  18  28  19  15 
Dryland ploughing (days) 
On own land  <1  0  11  6 
Rented out  <1  <1  2  0 
Percentage of all 
types of work  <1  <1  30  46 
Pulling carts  (days) 
On own land  0  0  10  2 
Rented out  0  0  2  0 
Percentage of all 
types of work  0  0  28  15 
Total (days)  66  39  43  13 
On own land  5 (8%)  30 (77%)  30 (70%)  13  (100%) 
Rented out  61  (92%)  9  (23%)  13  (30%)  0 
Notes: Martopuro village -dominated by irrigated ricefield, longer wet 
season with lower cattle availability 
Sudimulyo village -dominated by dryland crops, shorter wet season 
with higher cattle density 
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Table 1.3.5  Rate of land preparation by a pair of 
paranakan Ongole cows working on different land type 


















Table 1.3.6  Total work and idle times during land 
preparation by a pair of peranakan Ongole cows in East 
Java 
Ploughing  Levelling 
(hours/day)  (hours/day) 
Activity  Ricefield  Dryland  Ricefield 
Total work +  Means  5.5  2.5  5.0 
idle time  Range  5.0-6.0  2.0-3.0  4.0-5.5 
Idle time*  Means  1.0  0.5  1.3 
Range  0.8-1.2  0.3-0.7  0.8-1.8 
Effective work time  Means  4.5  2.0  3.7 
Range  4.0-5.0  1.8-2.2  3.5-3.9 
* Including cattle husbandry 
I 16 
Table 1.3.7  Number of days in which a pair of 
peranakan Ongole cows can prepare one hectare of land 
Days 
Irrigated  Rainfed  Dryland 
Season  ricefield  ricefield  crops 
Wet season  6-7  7-8  5-6 
Dry season  6-7  4-5 
Table 1.3.8  Optimal land size which a pair of peranakan 
Ongole cows can prepare in a given available time 
Not irrigated  (ha) 
Irrigated  Rainfed  Dryland 
(ha)  rice  crops 
Available 
time  Wet  Dry  Wet  Dry  Wet 
(days)  season  season  season  season  season 
5  0.8  1.2  0.7  1.2  1.0 
8  1.2  1.9  I.e  1.9  1.5 
11  1.7  2.6  1.5  2.6  2.1 
14  2.2  3.3  1.8  3.3  2.7 
17  2.6  4.0  2.2  4.0  3.3 
20  3.1  4.8  2.6  4.8  3.9 
23  3.5  5.5  3.0  5.5  4.5 
1.3.6  Feeding practice 
In East Java, fodder for draught animals is  mainly cut-and-
carried from cultivated land in  the form of native grasses, 
weeds, tree leaves  and crop residues.  Rice bran and other 
concentrates are not normally fed  to draught cattle.  Cattle 
are  nearly  all  hand-fed  throughout  the  year,  and  are 
seldom grazed (Photograph 1.3.2). 
The time taken by rearers to gather grasses from road-
sides and field  bunds varies, due to differences in  seasons 
and  agroecosystems.  Rearers  in  villages  with  a  ricefield 
system as  a base, take a shorter time to gather field  grasses 
than  those  in  villages  with  dryland  crops  Cfable  1.3.9). 
The differences  in  agroecosystems  can  also  cause  differ-
ences  in  the  composition  of the  feeds  fed  to  the  animals 
(Figures  1.3.2  and  1.3.3).  Differences  in  quality  can  be 
quite  significant especially between the  middle of the dry 
and early wet seasons. 
Table 1.3.9  Time spent by rearers in gathering feed for 
their cattle (2-3 livestock units) 
Village 
Martopuro (ricefield) 








Photograph  1.3.2 
Peranakan Ongole 
cows and a calf being 
hand-fed in their 
open-sided housing in 
the village of 
Sudimulyo, Pasuruan, 
East Java. Shortage  of  fodder  in  regions  with  ricefield  agro-
ecosystems  is  less  severe  than  in  regions  with  dryland 
crops (Photograph 1.3.3). 
Photograph  1.3.3 
Tethered peranakan Ongo/e cows given access to a stack of  rice straw 
during the dry season, in Sudimu/yo village (dry/and cropping) in  the 
P asuruan District,  East Java. 
1.3.7  Breeding 
In  East  Java,  few  of  the  draught  animal  areas  are 
supported by an artificial insemination  (AI) program, thus 
breeding  of cows  occurs  'naturally'.  However,  as  there  is 
little  or  no  free  grazing  allowed,  mating  is  commonly 
arranged when cows are in oestrus. 
T he  mature  bulls  available  may  be  sufficient to  serve 
cows,  because  the  ratio  of  bulls  to  cows  is  about one  to 
eight. However, lack of bulls of good  quality may  create a 
problem  for improving draught cattle  production. In spite 
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of this,  the  average  calving  percentage  of draught  cattle 
available  in  non-AI  program  areas  in  East Java  is  50%, 
while  that of buffalo  is  55%. In the  AI  program areas  it 
might  reach  80%.  Poor mating management and lack  of 
feed  are  thought to  be  major causes  of low  calving  per-
centages. 
As  can be seen in  Figures  1.3.2 and  1.3.3 there is  no 
particular calving season in East Java. Calving can occur at 
any  time  during the  year,  whether there  is  a  shortage or 
abundance of feed  and whether  it  is  the working or non-
working  season.  Farmers  never  plan  the  mating  and 
calving  times  of their  animals.  In  the  irrigated  ricefield 
areas,  calves  are  usually  weaned at about five  months of 
age,  and at about three  months  in  the dryland  cropping 
areas.  Almost  all  male  calves  are  sold  after  weaning  in 
either area. 
1.3.8  Housing 
In  East Java,  there  are  two  types  of  accommodation  for 
draught  cattle,  namely  the  open-sided  and  closed-sided 
housing  which  generally  depend  on  the  altitude  of the 
farm.  A building for open confinement is essentially a roof 
carried on poles or pillars  (Photograph  1.3.4), mainly used 
by farmers in the lowland areas, except on Madura Island. 
In addition, almost all  such housing for draught animals  is 
separated from farmers'  dwellings and from each other by 
distances  ranging from 5 to 20 metres. There is  no  exact 
location  for  animal  housing  in  relation  to  the  farmers' 
homes. 
A building for closed confinement has essentially a wall, 
surrounding all  or only a part of the building (Photograph 
1.3.5).  The  closed  housing  type  is  generally  used  by 
farmers  in  the  colder  medium  to  high  altitude  areas.  In 
addition, almost all  animal housing in these areas backs on 
to the farmers' accommodation. 18 
Photograph  1.3.4 
An open-sided housing  for cattle in  the village of  Sudimulyo, 
Pasuruan,  East Java. 
The materials commonly used for constructing animal 
houses are shown in Table  l.3.1O. 
Table 1.3_10  The construction materials of draught 
animal housing in East Java 






Roof tile, hay, straw or reed 
Bamboo and/or wood 
Bamboo 
Earth, wood 
On  average,  a  housing  unit  is  designed  to  accom-
modate  animals  in  a  floor  space  of  l.5  metres  by  2.0 
metres per animal. The shed is  not divided into functional 
spaces, such as for calving, weaning, growing and so forth. 
Few  houses  in  East Java  have  individual  feed  containers 
(see Photograph l.3.2). 
Photograph  1.3.5 
A closed-sided housing for cattle, attached to the former's house,  in 
the village of  Martopuro,  Pasuruan,  East Java. 
1  .3.9  Training 
Young heifers  are usually trained for  the first  time at the 
age  of 12  to  18  months  or when  they  reach  the  appro-
priate body size for work. They are trained by their rearer 
during  the  dry  season.  There  may  be  other  ways  of 
training heifers to become draught animals in East Java but 
the  method described  below  is  the  only  one  recorded  in 
our  village  studies.  The  program  is  divided  into  three 
steps: 
Yoking and walking 
The first step is  to control the speed and the direction of 
walking  of the  heifer  being  trained.  This  is  achieved  by 
pairing  the  untrained  heifer  with  an  older  trained  cow 
using a  yoke.  The pair is  driven on a  road or open field 
while spoken commands are given. T his  routine takes two 
to three days and one to three hours per day. Harnessing and walking 
The  second  step  is  the  introduction  of an  appropriate 
implement such as  a plough which the pair of animals are 
made to pull in a field  or on a road. The plough does not 
enter  the  ground  but  is  dragged  over  the  surface. 
Sometimes  the  animals  are  made  to  pull  a  specially 
constructed  implement  called  the  keleles  (Photograph 
l.3.6)  instead  of  pulling  a  plough.  This  routine  is 
conducted  for  one  to  three  hours  per  day  for  three  to 
seven days. 
Pulling implements 
In the final  step of training, the young heifer is  encouraged 
to  plough.  Its  work  duration  is  increased  gradually  from 
one hour to  three or four hours  per day  for six  to seven 
days after which the heifer is  considered trained. 
Photograph  1.3.6 
A keleles which  is sometimes used (instead of a plough) by farmers  in 
East Java in training their heifers. 
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1  .3.10  Health 
In general,  fanners  in  the non-irrigated  areas  take  inade-
quate care of animals and their housing, so ticks  (Boophilus 
microplus)  and  cattle  flies,  are  common.  According  to 
farmers' recall and results of direct observations in village 
studies, the diseases which are most frequently observed in 
draught cattle  are  diarrhoea,  bloat,  injuries  of the  hump 
and foot rot. Parasitic eggs  found in the faeces  of draught 
cattle  in  the  region  have  included  those  shown  in  Table 
l.3.1l. 











A  range  of other diseases  is  known  to  occur in  East 
Java  from  veterinary investigations. They include scabies, 
trypanosomiasis  (surra), pasteurellosis  (haemorrhagic sep-
ticaemia),  malignant catarrhal  fever  and ephemeral fever. 
Jembrana  disease  may  also  be  present  especially  among 
Bali  cattle.  Medicinal  treatments  other  than  traditional 
methods are rarely  carried out by farmers who claim that 
their calves rarely die before weaning at the age of three to 
six months. 
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1.3.11  Development needs 
Improved productivity might be achieved in  a  number of 
ways. Synchronisation of calving to coincide with optimal 
feed availability would reduce stress on cows and improve 
calf nutrition as  well  as  cow fertility.  There is  a  need for 
improved selection of bulls to increase calving rates. In the 
field  of nutrition both feed  conservation and supplemen-
tation  deserve  further  research  and  are  particularly 
important  in  dryland  cropping  areas  where  low  body 
condition scores of draught cows  (Photograph 1.3.3) result 
in low productivity. There is  scope for the improvement of 
implements. 
Suggested  reading 
Yusran  M  A  and  (the  late)  Yudi  P  A  (1991)  Draught 
animal work practices in two agro-ecosystems and two 
land  ownership  classes  (of  farmers)  in  East  Java. 
Draught Animal Bulletin No.1, 1-8. 
Yusran  M  A,  Komarudin-Ma'sum  and  Yudi  P  (1989) 
Profiles  of draught  animal  rearing  in  two  villages  in 
East Java. DAP Project Bulletin No.9, 2-17. 1.4  WEST JAVA 
SanlOso, SwnanlO and Rini Dharsana 
1.4.1  Location and agroclimate 
The province of West Java is  located between 105"  to  109" 
east  longitude  and  5"50'  to  7"50'  south  latitude  (Figure 
1.1.1). 
Only  about  16%  of the  province  can  be  classified  as 
dry while the remainder can be divided equally into inter-
mediate and wet categories. Overall the rainfall is  higher in 
West Java  than  in  either Central or East Java. Of the 20 
Kabupalen  in  the  province,  only  3  (15%)  are  predomi-
nantly dry but  17  (85%)  are in the intermediate and wet 
areas. 
The wet  season  normally  extends  from  November  to 
April while the drier months are from May to October. 
1.4.2  Land  use and crop production 
The total land area of West Java is  approximately 46 300 
km2 or 2.4% of the land area of Indonesia. About 73% of 
the land area of the province is  under agriculture, with as 
much as  42% under dryland crops (Table 1.4.1). 
Table 1.4.1  Land usage of the agricultural area of West 
Ja\'a 
Land use 
Irrigated ricefield/Rainfed ricefield 
Dryland crops 
Others 




West Java produces approximately 23%,  4%,  13% and 
23% of the national production of rice, maize, cassava and 
sweet potato respectively. While some tractors are used in 
the  province,  particularly  in  irrigated  rice  areas  of  the 
north,  animal power  is  still  of greatest importance in rice 
cultivation. 
DRAUGHT ANIMAL SYSTEMS IN INDONESIA  21 
1.4.3  Draught animals 
Among the draught animals in West Java there are 154 600 
cattle and 494 500 swamp buffalo. Their density, however, 
is  quite variable, ranging from 5 LU to  10-25 LU/km2 for 
cattle and 2-5 LU to 20 LU/km2 for buffalo. The breed of 
cattle in West Java is  mostly of 'local type' which probably 
originated from Bos indicus crosses of Ongoles. 
As  in  most other parts of Indonesia,  farmers  prefer to 
keep female animals for  draught work since they can also 
produce  calves.  Thus in  villages  in  West Java  cattle  and 
buffalo  populations  may  be  made  up  of 70  to  80%  of 
females. This proportion is  even higher (above 90%)  when 
only  the  adult  population  is  considered.  Our  studies  in 
selected  village  sites  in  West Java  (Figure  1.4.1)  indicate 
that  approximately  64%  of the  cattle  and  buffalo  popu-
lation  are  used  for  work  (Photograph  1.4.1).  Of these 
about 91 % are females. 
Photograph  1.4.1 
A pair of swamp buffalo ploughing land for rice in West Java. 
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Figure  7.4.1 
Map of West Java 
showing location of  the 
ACiAR Drought Animol 
Project village study 
sites. 
1  .4.4  Draught animal enterprise 
Draught animal enterprises are small, ranging from one to 
three animals per farmer due to the limited size of holding. 
For  example,  in  the  villages  of  Tanjungwangi  and 
Padamulya  in  the  Subang  district  of West Java  (Figure 
1.4.1)  the average  land area  operated  per farmer  is  only 
0.31  hectare.  Most  rearers  own  their  cattle  and  buffalo 
while  smaller  numbers  of total  rearers  either  share-in  all 
stock or both own and share-in stock.  Examples of these 
are  illustrated  by  data  from  two  villages  in  the  Subang 
district  (Table  1.4.2).  Sharing  appears  to  be  more 
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Cattle and buffalo start their working life at about two 
years  of age  but the exact age  depends on the month in 
which they  were born. For example, animals  born in  the 
dry season from June to September are usually  trained at 
approximately  two  years  of age  for  work  in  the  main 
ploughing  season  in  October  and  November.  Animals 
born in  the  wet season  usually  start  their working life  in 
April  and May in the third year.  They also  may be  used 
with  older animals  for  work two wet seasons  later before 
they  are  two  years  old.  Farmers  tend  to  retain  their 
draught animals until  they are relatively  old,  that is,  eight 
years or greater. The socioeconomic circumstances of the 
farmer and his  family  usually cause the sale of animals at 
an earlier age. 
1  .4.5  Work activities 
Work type 
Draught cattle and buffalo in West Java are used for land 
cultivation but seldom for  other purposes, such as  pulling 
carriages.  Most  cultivation  involves  wet  ricefield  prepa-
ration while dryland cultivation is  uncommon. The imple-
ments  involved  in  ploughing,  levelling  and  raking  are 
called the bajak, garu and bugis  respectively (Section 4). 
The  type  and  pattern  of tillage  work  vary  between 
farmers,  seasons  and  field  locations  and  also  depend  on 
water  availability,  soil  conditions,  work  costs,  the  time a\'ailabk  and  local  customs.  Some  vanatlOns  of  land 
preparation pattern in Subang for example, are illustrated 
in  Table  1.4.3  for  two  main planting periods in  the  year. 
Due  to  the  less  effective  irrigation  system  at  Padamulya 
village,  the  percentage  of rearers  working  is  less  than  at 
Tanjungwangi, particularly during the dry season planting. 
Work season 
The work season for draught cattle and buffalo on farms is 
in  accordance  with  crop  planting  seasons  (Figures  1.4.2 
and 1.4.3). Rice is  the main food crop, particularly on the 
lowlands  of West Java.  Other commodities such as  corn, 
peanut, green pea, soyabean, sweet potato and cassava are 
commonly grown as intercrops. 
The cropping  systems adopted by  farmers  depend on 
the availability  of irrigation water.  Farmers will  grow rice 
two to three times a year in areas with sufficient controlled 
irrigation. Where there is  no irrigation and low water avail-
ability,  an  annual  rice  crop  may  be  followed  by  a 
secondary crop or a fallow period. 
Agricultural  systems  vary  with  altitude.  Most  of the 
upland  areas  are  used  for  more  temperate  produce  (e.g. 
vegetables,  horticulture)  and  sometimes  estate  crops. 
Farms at medium altitude are generally involved  in  mixed 
croppings  with  rice  grown  once  or twice  a  year followed 
by  secondary crops  (palawija). The  lowlands  are  domin-
ated  by rice particularly  in areas  with controlled  irrigation 
or other water sources. The different cropping patterns in 
West Java and their relationship with the rainfall are shown 
in Figures  1.4.2 and  1.4.3. 
As  is customary in  Indonesia, the main work occurs in 
the  early  wet  season  from  November  to  December.  A 
second work period may occur towards the end of the wet 
season in March and April when another crop of rice or a 
secondary crop is planted  (Figures 1.4.2 and 1.4.3). 
DRAUGHT ANIMAL SYSTEMS IN INDONESIA  23 
Table 1.4.3  Variations in work activities of draught 
animals during land cultivation in villages in Subang 
district, West Java 















Ploughing 1  x, 
levelling 2x 
Ploughing 1  x, 
levelling 1  x 
Ploughing 2x 
Levelling 2x 
Ploughing 1  x 





T otal  100 
Percent of all  rearers working 
tt  t 
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18  22* 
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*  Early wet season  (see Figures 1.4.2 and 1.4.3) 
tt 
**  Towards end of wet season  (see Figures 1.4.2 and 1.4.3) 
*** Dry season  (see Figures  1.4.2 and 1.4.3) 
t:  T an;ungwangi village 
tt: Padamulya  village 
Work period 
The  average  period  worked  by animals  per year  is  short, 
being less  than 40  days,  though  riceland may be  cropped 
throughout the year in some locations (Tanjungwangi). T he 
average  number  of days  worked  in  the  drier  village  of 
Tanjungwangi,  for example,  in  the  first  ploughing  period 
during October and November, is  only 26 days  and for the 24 
second, is  21  days.  Respective periods for the drier village of 
Padamulya with  irrigation are  19  and 8  days. The shorter 
period for  cultivation  recorded for the  drier season reflects 
the  smaller  area  of rice  cultivated  as  well  as  the  fact  that 
some farmers use zero tillage  (mencacah or batik jeramz). 
Naturally,  the  smaller  the  size  of land  owned  by  a 
farmer,  the  shorter  the  period  of work  per  season.  The 
period of work is  increased if the farmer is  also involved in 
renting  out  his  draught  animal(s)  and/or  is  involved  in 
'mutual-aid' work (gotong  royong) when farmers help each 
other in the preparation of their lands. In villages surveyed 
in West Java, cattle and buffalo may work on average from 
3.7 hours to 4.9 hours per day. 
Work rate 
Most  animals  are  worked  in  pairs  (pasang).  A  few  are 
worked singly, when there is  no second animal available or 
if the soil  is  not too hard or heavy for  a  single  animal to 
plough. Working single animals (pegon) depends to a large 
extent  on  their  body  size,  the  bigger  they  are  the  more 
likely  it is  that they will  be able to plough heavy or rocky 
soil.  In  areas  where  soils  are  softer,  single  animals  are 
commonly used. 
The work rate of draught animals can be measured by 
the  area  of land  they  cultivate  per  unit  of time  and  is 
affected by: 
the species or size of the animals, 
the number of animals used, that is, as singles or pairs, 
land and soil type, 
soil moisture content, 
type of crop, and 
type and pattern of tillage operation. 
The  various  work  rates  discussed  below  refer  to 
animals working in a pair with at least one operator who is 
usually a rearer. Standard bajak, garu and bugis  (Section4) 
are  used.  Differences  in  work  rate  between  species  (viz. 
cattle and buffalo) are unclear at this stage. Buffalo rearers 
in  the Subang district at least,  consider that buffalo work 
faster  than  cattle.  Many cattle  rearers,  however,  disagree 
with this  and suggest that their animals move faster.  It is 
said  that  the  rate  of work  is  slower  when  farmers  are 
preparing  their  own  land  than  when  their  animals  are 
being  rented out.  Farmers say  that animals  on hire must 
appear to be 'working hard'. 
From farmer recall data on time taken to prepare each 
of their blocks  of land,  it  appears  that cattle  and buffalo 
work  rates  may  vary  from  28  to  40  days  per  hectare 
(Table 1.4.4). 
Table 1.4.4  Rate of land preparation by pairs of cattle 




Tanjungwangi  Padamulya 





When  animals  are  rented  out  work  rates  may  be 
reduced to  15  to 30 days per hectare.  According to  non-
rearers, the preparation of one hectare of wetland for  rice 
requires from  14 to 22 days of animal work plus 54 to 77 
days of human labour. 
The  great  variations  in  pattern  of  land  preparation 
which  occur between farms  and  seasons  within  a  village 
and  between  villages  are  demonstrated  by  the  data  in 
Table  1.4.3.  These  result  in  differing  rates  6f work  by 
animals. Ploughing usually represents harder work and is 
more  time-consuming than  levelling.  Levelling  itself may Figure  1.4.2 
The monthly pattern of 
rainfall, cropping, animal 
work, animal feeding and 
calving in the village of 
Taniungwangi in the district 
of Subang, West Java. 
Agrocfimate: Dry ("2  five 
consecutive dry months) 
Altitude: Medium (100-500 
metres above sea level) 
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Figure  1.4.3 
The monthly pattern of 
rainfall, cropping, animal 
work, animal feeding and 
calving in the village of 
Padamulya in the district 
of Subang, West Java. 
Agrocfimate: Dry  ("2  five 
consecutive dry months) 
Altitude: Lowland (<100 
metres above sea level) 
Land use: Dryland 
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vary  from  a  heavy  task,  for  example,  the  movement  of 
large  volumes  of soil  from  the  lower  to  upper side  of a 
terrace  using  a  wide  garu,  to  a  light  cultivation  using  a 
bugis. 
The daily activities of draught animals during the work 
season are shown in Table 1.4.5. 
On average, the effective work time of cattle and buffalo 
in wetland preparation is  three hours per day. From Tables 
1.4.4  and  1.4.5,  the  number  of days  in  which  a  pair  of 
draught  cows  can  prepare  one  hectare  of  land  can  be 
estimated  (Table 1.4.6).  The time  available  for  land prepa-
ration  in  each  planting  season  depends  on  the  cropping 
pattern  and season.  This varies  from  15  to  44 days.  This 
range  of time  has  been  used  to  calculate  the  size  of land 
which a pair of draught cows can prepare (see Table  1.4.7). 
1  .4.6  Feeding practices 
Feeding  practices  are  determined  by  the  supply  and  the 
availability  of labour,  whether  they  are  hired  or  family 
members  for  harvesting  grasses  and  other  nutrients.  In 
areas where rainfed land is  plentiful, grazing is  commonly 
seen.  Where  grazing  is  not  possible,  feeding  is  achieved 
through the 'cut-and-carry'  system. During the dry season 
grazing  is  often  practised,  particularly  in  the  areas  with 
poor water sources.  Various  combinations of grazing and 
cut-and-carry  are  also  observed  in  many  areas  in  West 
Java where fodder is  gathered from  roadsides, canals  and 
other communal lands.  Draught animals  may be taken to 
these  areas  to  graze  if herding  is  practised.  During  the 
planting  season,  when  land  is  not  available  to  grazing 
animals,  the  cut-and-carry system  is  used by  farmers.  In 
prolonged  dry  seasons,  farmers  are  sometimes  forced  to 
travel long distances, e.g.  20 km, to collect fodder for their 
animals. Much more time is  spent on herding than would 
be  spent on  cut-and-carry  especially  towards  the  end of 
the dry seasons (Table  1.4.8). 
Generally,  there  is  no  storage  of fodder  for  draught 
animals.  Green  rice  straw  is  often  fed  immediately  after 
harvest but dry straws are not fed  to animals  and consid-
erable  quantities  are  burned each year.  Maize stover and 
bean hay, however, are commonly fed to draught animals. 
Other  agricultural  by-products  such  as  cassava  leaves, 
sweet potatoes and peanut hay are also used. 
It is  evident from Table 1.4.8 that a significant amount 
of time is  spent by rearers in  the feeding of their draught 
animals. 
The composition of the feedstuffs for cattle and buffalo 
is  influenced  by location  and seasons  (Figures  1.4.2  and 
1.4.3).  Rice  straw  is  a  less  preferred  feed,  but  it  can 
. comprise  up  to  60%  of the  diet  during  the  dry  season. 
Feed  other  than  roughage  is  rarely  given  to  large 
ruminants except in some areas where rice bran and/or salt 
are  fed.  Some  of the  main  plant  species  found  in  land 
types  that  form  the  main  source  of fodder  are  listed  in 
Table  1.4.9.  When  animals  are  fed  by  hand,  farmers 
generally  try  to  feed  ad  libitum  by  providing  adequate 
forage  overnight.  However, intake varies  according to the 
quality  of available  feed  and,  in  some  cases,  competition 
between young and older animals for feed in the pen. 
Feed  supply  in  villages  in  the  low  altitude  zones  of 
West  Java  appears  to  be  similar.  The  green  fodder 
generally has a crude protein content of approximately 9% 
in the dry season and 11 % during the wet season. A high 
proportion  of  legumes  has  been  noted  in  dry  season 
grazing.  Overall,  farmers  in  the  region  consider  that 
shortage of fodder  for  their animals,  particularly towards 
the end of the dry season around October,  is  one of their 
major problems. Table 1.4.5  Mean total work and idle times during land 
preparation by cattle and buffalo in  West Java 
Activity 
Total work + idle time 
Idle time 
Effective work time 




3.6-5.0  (4.8) 




3.9-5.1  (4. 1) 
0.8-1.9  (1 .0) 
3.1 
Table 1.4.6  Number of days in which a pair of draught 








Table 1.4.7  Land size which a pair of draught cows can 




time  Wet  Dry 
(days)  season  season 
20  0.18 
24  0.10 
(25)  0.13 
* - Data not available 





Dry  Wet  Wet 
season  season  season 
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Table 1.4.8  Labour use in the cut-and-carry and grazing 
systems of feeding cattle and buffalo during the wet and 
dry seasons in the villages of Tanjungwangi and 









Wet season  Dry season 
Cattle  Buffalo  Cattle  Buffalo 
2.2  2.5  2.6  3.0 
5.6  5.0  6.6  6.4 
4.6  3.2  4.4  2.7 
8.3  5.0  9.1  8.3 
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Table 1.4.9  Examples of forages fed to draught cattle 
and buffalo in West Java 
Land type/forage source  Main species  Quality 
Roadsides and canal banks  Poly trias amaum  Fair 
(handfed and/or grazed)  Ischaemum limorense  Poor 
Bmchiaria sp  Fair 
Chrysopogon acicularis  Poor 
Cynodon dactylon  Good 
Calopogonium sp  Good 
bnpemta cylindrica  Poor 
Fallow ricefields  Dry rice straw  Fair 
(grazed)  PolYlrias amaum  Fair 
Digitaria and Paspalum sp  Fair 
Ricefield banks  Poly trias amaum  Fair 
(handfed and/or grazed)  Ischaemutl'l  limorense  Fair 
Digilaria sp  Good 
Desmodium spp  Good 
Under forest trees and  Il'Ilpemta cylindrica  Fair 
forest edges  Axonopus compressus  Fair 
(handfed)  PaspalurIl conjugalwn  Fair 
Polylrias  amaum  Fair 
Setaria and Panicw'l'l sp  Fair 
CenlTOsema sp  Good 
Weeds of mixed gardens  Eleusine indica  Good 
(handfed)  Bmchiaria sp  Fair 
Amammhus and Bidens sp  Fair 
Crop residues  Green rice straw  Poor 
Green maize leaves  Good 
Whole maize stover  Fair 
Sweet potato leaves  Fair 
Bean or ground nut hay 
1  .4.7  Breeding 
Thl:re  is  no  tradition  of  controlled  cattk  and  hufTalo 
hrceding in West Jm·a.  Bulls, \"hen a\'ailahk, run with thl: 
herd which  mixes  frl:ely  in  the  common grazing  ground. 
j\lating  occurs  mostly  after  the  han'cst  period  when  all 
animals are kt loose on pasture. Our studies re\'eakd that 
one of the most important factors causing low productivity 
is  the  lack  of breeding  bulls.  A  similar  observation  was 
made in East Java. Most male cattle and buffalo are under 
two years old but in fact there are several small villages  in 
Subang  which  have  no  bulls.  Unfortunately  many  good 
healthy bull calves, which grow quickly, are sold for meat 
at a very young age while those that grow more slowly are 
retained and later used at random for mating. 
In-breeding  is  common  and  could  be  another  contri-
buting  factor  to  the  small  size  and  low  productivity  of 
draught animals  in  the area.  In  villages  where there is  no 
common grazing ground, the animals are housed through-
out the year.  If farmers  notice their cows  to be in  oestrus 
they  either  take  the  cows  to  the  bull  or  vice  versa.  The 
owner of the bull sometimes charges a minimal amount for 
this service so that he could buy medicine or poultry eggs 
for  the  bull.  If  a  cow  does  not  conceive  after  several 
services, the farmer usually sells  the cow and buys another 
one.  However, the percentage of males  sold  from  villages 
is  always higher than that of females. 
Some farmers  keep  bulls  for  draught power and these 
are used as  much as  possible. When the animals complete 
work  for  the owner,  they are  rented out to other farmers 
for  ploughing.  Bulls  are  worked  hard during the  day and 
kept in  isolation  in  their own shed at night.  This practice 
minimises  the  opportunity for  bulls  to  come  i~to contact 
with  cows. To date bulls  are  never examined for  fertility 
but  greater  attention  must  be  given  to  male  capacity  in 
futurc if calving rates are to be improved. Under village  conditions  sexual  maturity  of heifers  is 
attained at the age of 2.5 to 3 years and age at first calving 
is  3.5 to 4 years.  Calving intervals are more than 450 days 
(1 8  months for cattle and around 24 months for buffalo). 
Calving  percentages  are  65%  (cattle)  and  50%  (buffalo) 
and calves are weaned naturally at the age of five  to seven 
months.  Animals  start  working  at  the  age  of 1.5  to  2.3 
years. 
1  .4.8  Housing 
Apart  from  individual  experiments,  housing  has  until 
recently  been confined to  traditional  designs.  Houses  are 
constructed from locally available materials; the pillars and 
crossbeams consisting of sapling or bamboo cut from  the 
jungle  and  nailed  together.  The roof is  made from  palm 
fronds  or clay  tiles.  Ventilation  is  usually  good  with  no 
solid  walls  around the  unit.  A  cattle  shed  is  supposed to 
protect animals  from  extreme weather,  wild  animals  and 
thieves.  It  should  be  kept  clean  otherwise  it  may 
predispose to disease. 
There are two kinds of housing in West Java: 
Individual  farmer  units  A  cattle  shed  is  built  under, 
attached to or near the farmer's  house, usually to  accom-
modate one  or two  animals.  The floor  area  of the  shed 
may vary from 4  to  50 m2  (average  17  m2) .  This type of 
housing provides security for the animals from thieves and 
also allows the farmer to keep a close watch on his  animals 
for  any  abnormalities  or  oestrus.  Because  animals  of 
different farmers are isolated from one another this system 
of  animal  housing  assists  in  infectious  disease  control. 
However,  the  system  may be  a  disadvantage  to  produc-
tivity  because  heat  detection  may  be  less  efficient  since 
signs  of oestrus are sometimes less  obvious when animals 
are kept individually.  The average density of animal sheds 
are  around  7.5  m2  per  animal.  The  distance  of animal 
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sheds  to  the  farmer's  homestead  varies  from  0-8  m 
(average 5.2 m). 
Communal  farmer  units  In  this  system,  several  farmers 
build their animal  sheds in  an area usually  near a river to 
accommodate up to  100 animals. The housing area is  not 
necessarily  located  near  homesteads  so  security  for  the 
animals  is  provided by either hired guards or the farmers 
and  their  family  on  a  roster  basis.  If  mature  bulls  are 
present in  this  system,  mating  of receptive  cows  can  be 
more easily achieved. 
Most of the  traditional  animal  houses  do  not have  a 
drainage  system.  Farmers  collect  the  manure  from  the 
shed into a heap outside the building. The animal houses 
are  usually  far  from  clean  and  hygienic.  Animals  are 
individually  tied  in  wooden or bamboo stalls  with a  feed 
trough made of timber or bamboo and water is  provided 
individually to the animals in buckets. Some of the housing 
characteristics  in  West Java  are  compared  with  those  in 
South Sumatera in Table 1.4.10. 
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Table 1.4.10  Animal housing 
South Sumatera 
West  Hetung  Karang 
Data  Java  lIB  Agung Diu 
Size of pen (m3)  4-50  10-24  8-45 
Density (m3/head)  7.5  8.0  7.6 
Distances from 
family house (m)  0-8  3-12  0-15 
Construction 
Roof  Tiles of  Alang alang  Plaiting 
palm leaves  grass or  rumbia 
(plaiting) ,  plaiting,  leaves or 
rumbia  palm leaves,  lalang alang 
leaves  rumbia leaves 
Floor  Ground  Ground  Ground 
Wall  No wall  No wall  No wall 
(wooden bar)  (wooden bar)  (wooden bar) 
or bamboo  or in the 
plaited wall  kitchen 
(indoor) 
1  .4.9  Training 
Untrained animals are first trained at one and half to two 
years  of age.  They are  trained by their  rearers  on site  in 
the morning from 0600 to 0900 hours. The main training 
activity is  divided into three steps: 
Putting on and accepting the yoke and 
training  for walking 
The aim is  to  train the animals to accept the yoke and to 
walk  smoothly.  Animals  are  prepared  by  putting  a  rope 
around  their  horn  or  their  nose  so  that  trainers  can 
encourage them to be calm. 
The second activity is  to train them in  the direction of 
walking and to control the speed. Animals are also  taught 
to stop walking, move in a straight line, and to turn in the 
paddy.  Generally  this  activity  is  achieved  by  using  a 
trained animal along side the trainee. Their acceptance of 
the yoke takes two to three hours. As  soon as  the animals 
accept the yoke, the next activity  is  to start walking. This 
is  commonly managed  by two  trainers  in  which  the  first 
(in  front),  holds  the  nose  rope  while  the  second  (at  the 
back) keeps close to the flanks  of the animals so that both 
trainers can control the direction and speed animals walk. 
The pair  is  driven  on a  road  or  open  field  with  special 
commands. This routine takes two to three hours per day 
for three to five  days. 
Adoption to implement 
The final step is  the introduction of an appropriate imple-
ment such as  a plough which the pair of animals pull in a 
field. Sometimes the plough is  not directly entered into the 
ground but is  pulled over the surface. For ploughing,  the 
pair of animals need to be taught again in terms of straight 
line, left and right turn, stop and turning.  This routine  is 
achieved in two to three hours per day for five  to ten days. 
The animals ought to be used for regular work as  soon as 
they  are  trained.  During a  long  period  of inaction  after 
training,  they  will  tend to  lose  the  habit of daily  contact 
with the implement. 
1  .4.1 0  Health 
There  are  no  accurate  data  on  the  prevalent  diseases  In 
West Java.  Information  on  the  occurrence  of diseases  In 
villages  is  usually  derived  from  the  answers  of farmers  in 
questionnaires and from the Direktovar Jendral Petemakan 
(Directovate  General  of Livestock  Services).  Among  the 
abnormalities mentioned by farmers  are: diarrhoea, harness 
sores,  poor appetite,  eye  disorders,  weakness/thinness,  skin 
diseases, poisoning, bloat, hoof problems, abortion and nasal 
discharge. In Subang, the occurrence of ascariasis in huffalo 
calves,  lice  infestation,  wounds,  burns,  trypanosomiasis, 
malignant catarrhal fever, red urine and eye  disorders have been  reported  by the  Balai  Penelitian  Veteriner  (Research 
Institute  for  Animal  Health)  at  Bogor.  For  the  last  two 
conditions  no  causes  have  yet  been  determined  though 
babesiosis  and Moraxella infection  ('pink eye') are  possible 
candidates.  In  the  same  location  a  survey  by  the  ACIAR 
Draught Animal Project  on endoparasitic diseases  in  buffalo 
and cattle was  conducted in January (wet season)  and June 
(dry  season)  of 1987. Results  showed  a  high  incidence  of 
fascioliasis in January and June in about 70% in buffalo and 
40-60%  in  cattle.  The  incidence  of ascariasis  in  buffalo 
calves in January and June was 7% and 4% respectively. 
Our data indicate that some diseases in  West Java can 
be controlled by prophylactic management and treatment. 
When  farmers  see  their  animals  sick,  but  not  acute, 
they call for the district veterinary assistant (mantli hewan) 
for  service.  If  the  disease,  however,  is  acute  and  the 
District veterinary office  is  relatively  inaccessible, farmers 
try to  use  traditional medicines such as  herbs, spices, tree 
legumes,  roots  or  even  cow  faeces  as  remedies.  The 
practice  of these  traditional  treatments  has  been  passed 
from  generation  to  generation  and  from  one  farmer  to 
another who candidly state that they sometimes work well 
but sometimes do not. If a farmer thinks an animal cannot 
be cured, he will slaughter it and sell the meat. Emergency 
slaughtering should not be necessary if there are adequate 
local  veterinary  services  in  terms  of qualified  personnel, 
diagnostic facilities  and reporting systems. 
1  .4.11  Conclusions and  recommendations 
Cattle and buffalo are critical to farmers as  the animals 
are  used for  draught power,  as  a  capital asset and for 
manure production. 
A common problem in DA rearing in densely populated 
areas of West Java is  feed shortage during the dry period. 
More intensive use of appropriate feed and food conser-
vation technologies is  needed to overcome the problem. 
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Variations  in  pattern  and  intensity  of DAP  use  are 
associated  with  different  agro-ecosystems.  Types  of 
implements  used  and  methods  of  land  preparation 
should be designed  according to local  land conditions 
to improve the work productivity. 
Greater attention should be paid to breeding methods 
including the  supply,  status  and  manage~ent of bulls 
to  increase  calving  rates  and  thus  the  income  of 
farmers. 
More accurate information on the incidence and distri-
bution  of local  disease  including  those  affecting  bulls 
and calves is  urgently required. Methods of prevention 
and control are available for many problems. 
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Figure  1.5. 1 
Map of  South 
Sumatera showing 
the locations of the 
transmigration areas 
studied by the 
ACIAR Draught 
Animal Project. 
1.5  SOUTH SUMATERA : TRANSMIGRATION AREAS 
SanlOSo,  SumanlO and R  Dharsana 
This  Section  deals  specifically  with  two  transmigration 
areas; namely Betung II-B and Karang Agung Diu, which 
are  located  in  the  north  east  of the  province  of South 
Sumatera (Figure  1.5.1). 
1  .5.1  Location and agroclimate; 
The  province  of  South  Sumatera  is  located  between 
102"20'  to  108"30'  east  longitude  and  1"30'  to  5" south 
latitude  (Figure  1.1.1).  None  of the  province  belongs  to 
the  dry  agroclimatic  category  while  24%  and  76%  are 
intermediate and wet respectively. 
The  geographic  position  and  the  topography  of  the 
huge island result in  great variation in rainfall distribution 
in the province.  The Bukit Barisan mountain chain, which 
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stretches in a northwesterly to southeasterly direction along 
the western side  of the island,  blocks  the humid air from 
the  Indian  Ocean  from  reaching  the  province  whilst  the 
Malaysian Peninsula serves as  a barrier to humid air from 
the  China Sea.  As  a  result,  the entire east coast,  particu-
larly the northwest portion, receives less rain per year than 
the west coast. Rainfall may vary over short distances, e.g. 
from 6000 mm per year on the western slope of the Bukit 
Barisan  to  less  than  1500 mm in secluded  valleys  on the 
eastern side. 
The rainfall in South Sumatera ranges from  1500 mm 
to  3200 mm per year,  with  an average  of approximately 
1600 mm. The wet season is normally from September to 
May  while  the  only  dry  months  are  June  to  August 
(Figures 1.5.2 and 1.5.3). T he agroclimatic category under 
which the transmigration areas of Betung II-B and Karang 
Agung Diu are classified is C2 (Section  1.1) that is,  five  to 
six  consecutive wet months and  two to  three dry months. 
They  are  lowland  areas  with  Betung  II-B  having  an 
altitude  ranging  from  15  to  219  metres  above  sea  level 
and Karang Agung Diu  only 3 to  5 metres. 
1.5.2  Land  use and crop production; 
T he total land  area of South Sumatera is  103688 km2  or 
5.4% of the land area of Indonesia. Approximately 48% of 
the province is  under agriculture; of this only  19% is used 
for dryland crops (Table 1.5.1). 
Table 1.5.1  Land usage of the agricultural area of South 
Sumatera; 
Land use 
Irrigated  ricefieldiRainfed ricefield 
Dryland crops 
Others 
Area C km2) 
4579 ' 
9435 
36303 Of national production the province of South Sumatera 
produces  rice (3%), maize (1 %), cassava (2.5%), soyabean 
(1%),  peanut  (2%)  and  sweet  potato  (2%)  respectively. 
Land  usage  in  Betung  II-B  and  Karang  Agung  Ulu  is 
summarised in Table 1.5.2. 
Table 1.5.2  Land use in transmigration areas Betung lI-
B and Karang Agung Ulu 
Land use  Betung Il-B (ha) 
Irrigated  ricefield 
Rainfed rice field 
Dryland crops 











* Both irrigated and rain fed ricefields 
1.5.3  Draught animals 





The predominant animals used  for draught work in South 
Sumatera are cattle which number approximately 315 000. 
Of these  approximately 7% are Bali breed but in transmi-
gration areas imported  Bali  cattle make  up the bulk  of the 
population due to Government policy which promotes the 
distribution  of the  species.  In  Betung  II-B  and  Karang 
Agung  Ulu,  for  example,  Bali  cattle  make  up  75%  and 
59%  of the  population  respectively.  More  than  85%  are 
female and working cattle  (Photograph 1.5.1). 
1.5.4  Draught animal enterprise 
The greatest limiting factor in  the development of land in 
the  transmigration  areas  is  the  lack  of power  for  culti-
vation. With available cattle, the ownership in Betung II-B 
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varies from one to seven head per rearer  with an average 
of two  per unit.  According  to  farmers  on  this  site,  Bali 
cattle  are  strong  and  fast  enough  to  work  under  local 
conditions.  They  also  have  good  reproductive  perfor-
mance. However, local cattle are regarded as  more docile, 
easier  to  work  and  more  heat  tolerant.  Buffalo  are  not 
popular as  they are not considered suitable for use in land 
preparation  for  dryland crops.  The population density  of 
cattle  is  very  low  (6.7  hectare  per head)  compared with 
most  areas  in Java.  Draught  animal  numbers  at  Karang 
Agung Ulu  is  still  inadequate at an  estimate  of approxi-
mately 54 hectare per head. Animal numbers  however, are 
increasing steadily. 
Farmers generally prefer to keep cows rather than bulls, 
since they produce calves. Bulls, according to some rearers, 
can be  a  liability  if they become  aggressive when used for 
work. The preference of farmers for female cattle is  shown 
by the increase in female to male ratio as  the age of animals 
Photograph 1.5. 1 
A Bali cow in  Karong Agung Ulu, South Sumatero. 
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increases.  It should be noted also,  in  relation  to  this,  that 
the Indonesian Government, through its Smallholder Cattle 
Development Project, supplies one bull for every  10  cows 
distributed by the Project to the farmers. Bali cattle are very 
popular among the transmigrants, more than 70'% of whom 
express preference for them over the local breed. 
The rate of change in cattle ownership in the two areas 
is  quite rapid with animals bought, sold or exchanged. The 
most common reason given by farmers for buying animals 
is  that they would like to increase their capacity to cultivate 
land. A  much smaller proportion of farmers buy in cattle 
as a means of saving or for profit when sold at a later date. 
The number of cattle per owner varies  from  one to four 
head, with an average of two. The size of land operated by 
rearers is  approximately  1.6 ha while  non-rearers operate 
approximately 1.4  ha. 
Table 1.5.3  Percentage of rearers of cattle in various 
livestock ownership categories in transmigration areas in 
South Sumatera 
Ownership categories 
Own all  stock 
Share-in all  stock 










In Karang Agung Diu, animals are used for work at a 
relatively  younger  age  (1 .5  years)  than  in  some  areas  of 
West Java  because of the  urgent need for  animal  power. 
Survey data show that most rearers  (70%)  have used their 
animals  for  land  preparation  but  the  remaining  rearers 
have not started to work them. More than 50% of animals 
over  1.5  years  have  not  been  used.  The  proportion  of 
adult working cattle in Betung  II-B is  much higher. 
The  reasons  given  by  rearers  for  lower  usage  of 
draught  animals  in  the  cultivation  of  land  in  Karang 
Agung Ulu include: 
the heavy condition of the clay soil  and the abundance 
of  residual  tree  stumps  and  roots  which  makes 
ploughing so difficult that they have resorted to manual 
labour and hoes for land preparation; 
the  lack  of a  second  animal  with  which  their  animal 
could form a pair of working team; and 
the fact that a farmer may have just bought the animals. 
These factors  constrain  the  rearers'  ability  to  develop 
and maintain a greater area of land. 
The high percentage of rearers involved in  the mutual 
aid  system  of  land  preparation  in  Betung  II-B,  may 
indicate a  shortage of capital  and/or labour.  The average 
time of cattle work is  approximately four  hours  per day, 
but hours may be increased if rearers want to complete the 
work more quickly.  A  contract system also  leads to  more 
work hours per day. 
The number of trained adult cattle owned by farmers 
matches  the land size  operated.  Most rearers  work areas 
ranging from one to  1.5  ha  (average  1.09 ha)  per family 
per season which is  about half of the total allocated land 
per family.  Constraints which limit the area of land culti-
vated may include: 
a shortage of labour and capital, 
abundance of predators (wild pigs) and pests, and 
the  heavy  soil  condition due to clay  and residual  tree 
stumps and roots. 
It  should  be  emphasised  however  that  the  major 
limiting factor to land cultivation is  still  the overall lack of 
draught animals. 1.5.5  Work activities 
Work type 
Draught animals are worked in pairs almost exclusively for 
ploughing using bajak Jornbang or Betung (Section 4)  and 
levelling.  Examples of the  activities  which they engage in 
during the work season are shown in Table 1.5.4. 
Table 1.5.4  Work activities of draught animals during 
land cultivation in Betung II-B and Karang Agung Ulu 















levelling  Ix 
Ploughing 1  x, 
levelling 2x 
Ploughing 1  x, 
levelling  Ix 
t  tt 
48 





Ploughing 1  x 





23  100  16  100 
19  6 
36 
Total  100  100  100  100  100 
t  Betung II-B: Predominantly dryland cropping 
tt Karang Agung Ulu: Predominantly irrigated rice 
*  April/May in Karang Agung Ulu 
tt 
o 
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An important problem of arable  land in tidal  areas  in 
Karang Agung Ulu is  the high soil  acidity  (low  pH)  and 
an acidic  soil  layer.  Farmers are advised to prepare their 
land  carefully  to  avoid  pulling  the  acidic  layer  to  the 
surface where it would be oxidised, producing substances 
which  adversely  affect  plant  growth.  Better  implements 
(including  types  of  ploughs  and  levellers)  should  be 
considered further. 
Patterns and types of tillage vary between farmers and 
locations.  Land  preparation  for  wetland  rice  is  generally 
initiated  by  ploughing  followed  by  levelling  after  a  few 
days. In the case of very heavy soil  conditions (heavy clay 
land or abundant residual tree roots and stumps)  the use 
of draught  animal  power  may  be  difficult  and  manual 
labour is  needed to operate the land. Land preparation for 
dryland  rice  or  second  crops  is  usually  initiated  by 
ploughing followed by breaking of the soil after a few days 
using manual labour.  Dibbling is  used for  planting seeds 
for second crops or a dryland rice crop. 
Work season 
The work  seasons  and cropping patterns in  Betung II-B 
and Karang Agung Ulu  are  shown  in  Figures  1.5.2  and 
1.5.3.  Transmigrant  farmers  appear  to  have  adapted 
cropping systems  to  their new environment. Cropping in 
Betung  II-B  is  mainly  based  on  the  dryland  crops, 
especially  soyabean  which  is  generally  a  monoculture 
harvested three times a year.  Some farmers, however, also 
plant second crops such as  maize, groundnut and cassava. 
Varieties of soyabean adopted by farmers are Wilis,  Orba 
and Local, with variations of harvest periods (70-85 days). 
The  harvest  seasons  are  in January,  May  and  October. 
This pattern tends to follow  a  constant cropping calendar 
over the year. The planting time is  adopted simultaneously 
by all farmers, based on cooperative agreements to control 
pest attacks. 
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Figure  1.5.2 
The monthly 
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Figure  1.5.3 
The monthly 
pattern of rainfall, 
cropping, animal 
work, animal 
feeding  and 
calving in the 
transmigration 
area of Karang 
Agung Ulu  in  the 
province of South 
Sumatera. 
Agroclimate: Wet 
«  two consecutive 
dry months) 
Altitude: Lowland 
«  1  00 metres 
above sea level) 
Land use: Wetland 
cropping (irrigated 
rice) In Karang Agung Ulu wetland and dryland rice are the 
main  crops.  Second  crops  include  maize,  soyabean, 
ground nut and cassava. Fruits (pineapple, rambutan, etc) 
and other species are found at some locations. 
In  general,  "vater  for  the  arable  lands  in  West Java, 
particularly  for  rice  crops,  is  supplied  by irrigation  from 
mountain streams and to a lesser extent by rain. Irrigation 
systems at the Karang Agung Ulu site in South Sumatera, 
however, are affected by tidal water systems (up and down 
stream) and by rainfall.  Based on the degree of land eleva-
tions  which  are  affected  by flood  tide,  the  land units  are 
divided  mainly  into  three  types:  B,  C  and D. T ype B  is 
only affected  by high flood, while type C  and D  are never 
flooded but are characterised by shallow soil water. 
A new cultivation system introduced to improve diver-
sification of cropping systems uses sunken and raised beds 
in  an  attempt to  overcome  water and soil  problems.  The 
rice  crop  is  planted  in  the  sunken  furrows  and  second 
crops planted on the raised beds. 
Work period 
The total work period per  year varies from approximately 
98 days in Karang Agung Ulu to  56 days in Betung II-B. 
In the wet planting season in Karang Agung Ulu, animals 
are  worked  for  approximately  57  days  while  in  the  dry 
season  they  are  worked  for  41  days.  In  Betung II-B  the 
number of days worked per season ranges from  17  to  21 
days and 24 to  124 days per year respectively. On average 
draught cows  are  worked  for  four hours  per  day  but the 
range  varies  quite  widely,  from  three  to  seven  hours. 
Rented animals tend to work longer periods. 
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Work rate 
Where possible draught animals are worked in pairs due to 
the fact  that Bali cows, generally of smaller body size, are 
mainly used for draught in transmigration areas. In Betung 
II-B, land is  prepared at the rate of approximately 10 days 
per hectare;  5.6  days  per hectare  for  the  first  ploughing 
and  4.6  days  for  the  second.  At  Karang Agung  Ulu  the 
average number of days taken to prepare a hectare of land 
is  12  days. The effective  work time  of  cattle  during land 
preparation is  shown in Table 1.5.5. 
From  the  data  above,  and  in  Table  1.5.5,  it  can  be 
estimated  that  the  preparation  of  a  hectare  of land  in 
Betung  II-B  and  Karang  Agung  Ulu  would  take  27.5 
hours and 45 hours respectively. 
Table 1.5.5  Mean total work and idle times during land 
preparation by cattle in the transmigration areas of Betung 




Total work + idle time 
Idle time 










* Levelling work is  not commonly used 
Levelling 




If the  time  available  for  land  preparation during each 
season  was  accurately  known,  the  area  which  a  pair  of 
draught  cows  can  prepare  during  that  time  could  be 
estimated using the above  information. 
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1  .5.6  Feeding practices 
Animals  are  fed  by  a  combination  of hand-feeding  and 
grazing during the year. The average time for labour spent 
on herding is  slightly longer than on hand-feeding (Table 
1.5.6).  The  labour  spent  in  the  dry  season  is  naturally 
greater. The majority of rearers do not appear to have any 
problems  with  fodder  supply  during  the  year  (Figures 
1.5.2  and  1.5.3)  but others  who  encounter shortages  in 
their  immediate  surround  during  the  dry  season,  are 
required to cut-and-carry fodder as  far as  1 km from their 
homestead. 
Native  grass  is  the  predominant feed  in  the  area  but 
other  feed  such  as  Setaria  sp,  corn  and  cassava  leaves, 
sweet potato leaves,  fresh  rice  straw, peanut leaves,  some 
weeds,  tree  leaves  and rice  bran are  sometimes  fed.  Salt 
and local 'livestock medicine' are also commonly provided 
by  rearers.  Because  pesticides  are  intensively  applied  on 
crops in the area, particularly soyabean, their straw has not 
been used as  feed for cattle. 
Table 1.5.6  Labour use in the cut-and-carry and herding 
systems of feeding cattle during the wet and dry seasons 
in the transmigration areas of Betung II-B and Karang 





Karang Agung Ulu 
Cut-and-carry 
Herding 











Observation during the ploughing season showed that 
up to  34 fodder species are fed  by rearers.  The principal 
species fed to cattle in Betung II-B are listed together with 
their composition in Table 1.5.7. 
1  .5.7  Breeding 
Mating of cows  in  Betung II-B  occurs  whenever  appro-
priate  during  the  year.  Rearers  who  have  no  bulls  have 
their  cows  mated  by  neighbours'  animals.  There  are 
occasions when rearers have to travel some distance from 
their  homestead  with  their  cows.  The  calving  rate  at 
Betung II-B  is  around  56'%  (Bali  cattle)  and  46%  (local 
cattle)  and the  calving  interval  is  about  21  months  (Bali 
cattle) and 26 months (local cattle). The calving rate could 
be  increased  by  improved  management.  Bull  quality 
should also be examined more carefully. 
In Karang Agung Ulu the ratio of male to female over 
two years of age  is  1: 15  but this figure gives  no indication 
of the  availability  of bulls  for  breeding  purposes.  Other 
factors such as  distribution of animal housing, herding and 
hand-feeding practices and proximity of animals to neigh-
bouring herds are also important determinants of opportu-
nities  to  mate.  Preliminary  data  collected  from  this  site 
indicates calving rates of 58% for Bali  cattle and 67% for 
local cattle and calving intervals of 20 months (Bali cattle) 
and  18  months  (local  cattle).  Farmers,  in  the main,  take 
their  cows  to  be  mated  by  their  neighbours'  bulls. 
Although all  rearers  are  keen  to  have  their cows  calve  as 
frequently  as  possible,  they  have  little  understanding  of 
some important aspects of reproduction of their animals. 
1.5.8  Housing 
Animal housing in Betung II-B is  constructed from locally 
available  materials.  The  roofs  are  built  with  nipah/palm 
fronds  or alang  alang  (Imperata  cylindrica)  (Photograph 
1.5.2). Very few  rearers use tiles. The pillars of the houses Photograph  1.5.2 
An open-sided 
cattle house with a 
roof constructed 
with alang alang 
in Karang Agung 
Ulu,  South 
Sumatera. 
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Table 1.5.7  Chemical composition of eight species of roughages fed to the animals 
Biological name  Common name  Local name 
Clibadiurn surinam.ense  Angrung 
Boreria alata  Kentangan 
Eleusine indica  Crows foot grass  Lulangan 
Digitaria setigera  Finger grass  Merangan 
Paspalum conjugatum  Sour paspalum  Paitan 
Axonopus compressus  Broadleaf carpet grass  R.  Tanah 
Mikania cordata  Mile-a-minute  Rawatan 
Cyperus polystachios  Cyperus (nut grass family)  Teki 
and  the  cross  beams  are  constructed  from  wood.  Most 
housing is  closed-sided, using plaited bamboos as  material 
(Photograph 1.5.3). The floor area of the houses  averages 
18.8  m2  (range:  9-23  m2)  which  allows  for  an  average 
stocking  rate  of 8.0  m2  per  animal.  Rearers  collect  the 
manure just outside the houses for use as fertiliser for their 
crops. Distance of the sheds from the farmer's homestead 
varies from 3-15  metres. 
Crude  Crude 
Ash  protein  NDF  fat  Energy  Ca  P 
23.7  22.2  65.0  2.92  14.6  1.3  0.52 
16.5  23.2  33.1  3.48  14.3  1.82  0.23 
13.1  16.6  68.8  1.93  15.5  0.71  0.32 
8.7  16.6  77.4  2.11  18.2  0.24  0.19 
15.4  11.9  72.3  1.20  16.4  0.40  0.09 
8.7  14.3  70.3  1.62  17.1  0.26  0.18 
14.9  19.4  43.5  4.03  17.0  0.84  0.56 
7.4  10.0  79.5  2.55  17.3  0.31  0.17 
The animal houses at Karang Agung Ulu are similarly 
constructed. The distance of these  units  from  the  home-
stead  varies  from  2  to  20  metres.  A  few  rearers  keep 
animals  inside  their kitchens  to  protect  them  from  mos-
quitoes  by smoke  generated  from  firewood  or dried feed 
residues. They also feed their animals at night. 
A comparison of housing in South Sumatera and West 
Java is  presented in Table 1.4.10. 
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Photograph  1.5.3 
A closed-sided 
cattle house with 
bamboo-plaited 
walls in Betung  /1-
B,  South Sumatera. 40 
1.5.9  Training 
Animals are older in Karang Agung Ulu than in West Java 
(two to three years old vs  one and a half to two years old) 
when trained for  the first  time.  Training is  conducted by 
special  trainers  or  sometimes  by  the  rearers  themselves. 
Rearers would have to pay a trainer around Rp  50000 for 
a complete training program. 
Training methods are the same as in West Java because 
the  trans  migrants are usually from  that island.  There is  a 
difference  in  the  length  of  training,  as  the  routine  of 
purring on and accepting the yoke and training for walking 
takes five  to  ten days while the adaptation to an implement 
is  conducted over ten to fifteen days. 
1  .5.10  Health 
The most  commonly observed  symptoms  of ill-health  of 
carrie in Betung II-B involve the digestive system, e.g.  poor 
appetite,  bloat  and  diarrhoea.  Harness  sores  and  skin 
disorders  are  sometimes  observed.  Nasal  discharge, 
stiffness  and  some  abortions  have  been  reported  by 
rearers.  Veterinary  services  are  available  at  each  location 
and rearers are becoming familiar with the benefits of this 
facility for sick animals. 
Karang  Agung  Ulu  reports  also  indicate  the  common 
occurrence of diarrhoea, bloat, loss of appetite, skin disorders 
including harness sores, and diseases of the eye. Abortion has 
not been noted and retention of the afterbirth post partum 
was  reported only by one farmer.  Due to poor access to this 
site,  limited  veterinary  service  is  available  so  the  detection 
and identification of diseases and their control are difficult to 
carry  out.  Rearers  usually  treat their sick  animals  by tradi-
tional  medicines  (Jarnu)  with  uncertain  results.  There  is 
clearly a need to  improve animal health services  in  the  area 
and  much  work  is  required  to  determine  the  causes  and 
epidemiology of the more common problems. 
Suggested reading 
Ismail,  Inu G, Suwarno, Togatorop M  Hand Sianturi D 
E  (1 990)  Annual  Report  1988/1989  of  Resaerch 
Project on Tidal and  Swamp Land  (SWAMP II)  (in 
Indonesian).  Agency  for  Agricultural  Research  and 
Development,  Department of Agriculture,  Palembang, 
Indonesia. 
Santoso  and  Sumanto  (1991)  Draught animal  (manage-
ment)  systems  in  transmigration  areas,  Betung-IIB, 
South Sumatera. Draught Animal Bulletin No.3, 9-19. 
Bakriv. B.  (1 990). The management or rearing and pro-
ductivity of Bali cattle as  draught animals in a transmi-
gration area of South Sumatera.  Proceedings National 
Seminar of Bali  cattle.  Faculty  of Animal  Husbandry. 
Utayana University Denpasar, Bali.  p E19-E23. 
Bakriv. B.  (1 991). An observation on the feeding manage-
ment of the draught animals in the transmigration area 
of Betung  lIB,  South  Sumatera,  Indonesia.  Draught 
Animal Bulletin.  1:  32-38. 2.1  FEED  RESOURCES 
A  Thahar and P Mahyuddin 
2.1.1  Fodder supply 
The  diet  of the  ruminant  animal  in  Indonesia  consists 
almost  exclusively  of  plants  and  plant  products.  These 
include: 
a range of native grasses and creepers and some weeds, 
leaves  of leguminous  and non-leguminous  shrubs  and 
trees, and 
crop residues. 
For the purpose of this  manual, these plants and plant 
products  will  be  collectively  referred  to  as  fodder.  In 
specific  cases,  fodder will  be specified  as  ground fodder, 
shrub or tree fodder and crop residues respectively. 
A particular problem with fodder is  its  high variability, 
both  in  quality  and  quantity.  Feeding  can  also  be  very 
demanding  in  labour  requirements.  Usually  high  quality 
fodder  is  rare  while  low  quality  material  is  common. 
Mineral deficiencies are also widespread, particularly in the 
acid  soils  which  are  dominant in  more  than  60%  of the 
total land area of Indonesia. Deficiencies can also occur in 
lime soils, particularly during the dry season. 
A  vailability  of fodder  is  a  limiting  factor  to  draught 
animal  productivity  in  densely  populated  islands  such as 
Java  and Bali.  It is  also  a  major problem during the  dry 
season  in  more  arid  agroclimatic  regions  like  Timor and 
the  surrounding  islands  where  there  is  abundant  food 
during  the  wet  and  early  dry  seasons.  The  supply 
decreases as  the dry season progresses toward the start of 
the wet season when animals are required to work. 
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Feed requirements 
Farm level 
Green fodder is  eaten by the ruminant animal in amounts 
equivalent to  10% -15% of its  live  weight. The percentage 
of dry matter (DM)  may vary from 20% to 25% and the 
amount eaten, is  expressed on a  DM basis, equivalent to 
2.5% to  3.0% of the live weight of the animal. 
Cattle  are  considered  to  be  partial  browsers  while 
buffalo are heavy grazers. The amount of feed eaten by a 
partial browser is  normally less than that eaten by a grazer. 
Thus a 100 kg  steer may eat 10 kg of green fodder while a 
100 kg buffalo steer may eat 15  kg of the same feed. 
Regional levels 
Estimation of feed requirement in a given area is  based on 
Livestock Units (LU). One LU in Indonesia is  taken to be 
equivalent  to  an  animal  weighing  250  kg  in  live  weight. 
The minimum requirement per year of one LU,  1.14  t of 
digestible  dry  matter  (DDM),  is  estimated  using  the 
following equation: 
DDM =  (365 x 2.5% x 250 x 50%)kg/l000 =  1.14 t 
where DDM is  digestible fodder dry matter in  tonnes 
365 is  days per year 
2.5% is  the amount of fodder dry matter eaten expressed as 
percentage of live weight of the animal 
250 is  live weight in kilograms per LU 
50% is  the average digestibility of the fodder dry matter 
eaten. 
The  population  of  the  grazing  animals  (including 
horses)  in  a  given  region  is  converted  to  LU  using  a 
conversion factor of 0.8 per head for buffalo, 0.7 per head 
for  cattle  or horse  and  0.06  per head  for  sheep  or goat. 
The  estimated  LU  and  corresponding  minimal  feed 
requirement  in  Nusa  Tenggara  Timur,  Java  and  South 
Sumatera are presented in Table 2.1.1. 
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Table  2.1.1  Total  Livestock  Units  (LU)  and  estimated 
minimal fodder digestible dry matter (DDM) requirement in 
Nusa Tenggara Timur (NTT), East Java, West Java and the 
transmigration area of Karang Agung Ulu in South Sumatera 
NTT*  East Java 
Animals  Number  LU  Number  LU 
Cattle  614721  430304  2891000  2023700 
Buffalo  183452  146762  223000  178400 
Horses  182449  127714  81857  57300 
Sheep  86274  51 76  2359000  141540 
Goats  395047  23702  490000  34300 
Total LU  733659  2435240 
Fodder DDM 
required (t/yr)  836372  2776174 
* NTT comprises Flores, Sumba and West Timor 
Feed availability 
Production 
Fodder  is  obtained  from  fallow  and  grazing  lands,  farm 
border  strips,  roadsides  and  public  lands.  The  total  DM 
production in an area is  estimated using information in Table 
2.1.2 which has been compiled using data from  publications 
or  obtained  through  personal  communication  with  crop 
scientists together with results of field research by the authors 
in the ACIAR Draught Animal Project.  The contents of Table 
2.1 .2 will  be reviewed as  more information becomes available 
through  research.  Dry  matter  production  of feeds  used  in 
West Timor, East and West Java and Karang Agung Ulu are 
shown in Figure 2.1.1. 
West Java  Karang Agung Ulu 
Number  LU  Number  LU 
1616900  1131830  120  69 
989500  791600  5  4 
319131  223392  0  0 
5407960  324478  0  0 
378000  26460  563  54 
2497760  127 
2847446  145 
Carrying capacity index 
Carrying capacity  index is  the  amount of DDM of feed 
produced  in  a  given  area  divided  by  the  total  feed 
requirement of the resident LUs. 
The  carrying  capacity  indices  are  classified  into  four 
categories of adequacy. These are: 










In terms of livestock population, the island of Java may 
be broadly classified into two regions. The Western region, 
which  also  includes  Central  Java  and  Yogyakarta,  is 
classified  as  the  less  highly  populated  region  while  the 










Local  Varieties 
HI 
Unhulled : Straw + Roots 
Unhulled : Straw 
New varieties 
HI 
Unhulled : Straw + Roots 
Unhulled : Straw 
Old varielies 
HI 
Unhulled : Straw + Roots 
Unhulled : Straw 
New  Varielies 
HI 
Unhulled : Straw + Roots 
Unhulled : Straw 
HI 
Grain : Straw + Roots 
Grain : Straw 
HI 
Grain : Straw + Roots 
Grain: Straw 
HI 
Grain: Straw + Roots 
Grain: Straw 
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HI*  and Ratio of parts 
0.2 
I : 4 
I  : 3 
0.4 
2 : 3 
I: I 
0.2 
I : 4 
I : 3 
0.4 
2:3 
I  : I 
0.2 
I  : 4 
I : 3 
0.2 
I  : 4 
I : 3 
0.3 
3:7 
I  : 3 
DM**  production 
3.5 : 10.5  tlha 
4 : 4 tlha 
I  : 3 tlha 
2 : 2 tlha 
1-2 : 6 tlha 
0.25-0.5 : 0.75-1.5 tlha 
0.75-1.0: 2.25-3.0 tlha 
(The straw consists of stem mainly, hulls and minimal leaves) 
Dolichos lab-lab 








* Harvest Index 
HI 
Grain: Straw + Roots 
Grain: Straw 
HI 
Grain: Residues  (feed) 
HI 
Tuber: Residues (feed) 
HI 
Tuber: Residues  (include leaves, pells, small tubers) 





**  Dry matter 
0.2 
I  : 4 
1 : 3 
0.3 
0.85 
5 : I 
0.25 
3 :  I 
0.5  : 1.5  tlha 
0.5-1.0 : 1.0-2.0 tlyr 
1.5  : 0.3 tlha or 
7.5  : 1.5  tlha (fresh) 
2 : 0.7 tlha or 
10  : 3 tlha (fresh) 
I  kg : 0.45  t 
75  trees 
0.30 tlyr 
0.15 tlyr 44 
Food crops (con't) 
Banana trees cont. 





In wet lands 
Banks 
Fallow 
In dry lands 
Banks 
Fallow 
In  plantations 
(es lale crops) 
On road sides, river sides, 
premises, cemeteries 
and other communal lands 
Plant parts 
< 1  00 m above sea level 









Banana tree leaves  : 
Other tree leaves 
Leaves 
< I 00 m above sea level 
100-500 m above sea level 
500-1500 m above sea level 
One rice crop/yr 
Two rice crops/yr 
< 100 m above sea level 
100-500 m above sea level 
500-1500 m above sea level 
One cropping/yr 
Two croppings/yr 
Under young (2 yr old) oil  palm 
Under mature plants 
<100 m above sea level 
100-500 m above sea level 
500-1500 m above sea level 
Ratio of parts 
Ratio of Parts 
I  : 4 
DM production 
o 
25  trees/ha 
0.10 t/yr 
0.05  t/yr 
50 trees/ha 
0.20 t/yr 
0.10  t/yr 
DM Production 
See banana trees for estimation 
of production values 
10  t/ha/yr 
DM Production 
0.5% total lands at 2  t/ha/yr 
I  % total lands at 3 t/ha/yr 
2.5% total lands at 4 t/ha/yr 
2.5-5.0 t/ha/yr 
0.5-1.  0 t/ha/yr 
2.5% total  lands at 2.5 t/ha/yr 
5.0% total lands at 5.0-7.5 t/ha/yr 
10% total lands at 10  t/ha/yr 
2.5 t/ha/yr 
0.5-1.0 t/ha/yr 
12  t/ha/yr 
0.6 t/halyr 
0.25% total village lands 
(not including forestry, 
estate crops, grazing areas) 
at 5 t/ha/yr 
0.5% total village lands 
at 7.5  t/ha/yr 
I  % total village lands at 
10  t/ha/yr Grasses (con't) 
On grazing lands 
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t  This is  a method using banana trees as  production indicators of other tree leaves fed  to animals. Twenty percent of the total tree leaf diet is 
the maximum proportion of banana leaves which could be fed. 
tt This method is  the preferred one and is  based on the following estimations: 
• Canopy cover 
- Premises 
- Dry lands 
- Forest 
• Feed sources 
• Probability of use 
- Fruit trees 
- Fodder trees 







The  carrying  capacity  index  of  the  Western  region 
indicates a satisfactory situation in which the real carrying 
capacity index is  11.5. On the other hand, with a carrying 
capacity index of 2.1  (derived from our DA Project data) 
East Java  has  a  critical  level.  These data  suggest that the 
animal  population  of  West  and  Central  Java  could  be 
increased  to  more  than  two  times  the  existing  numbers. 
Any  increase however,  should be  supported by improved 
technical and feed management strategies as  well  as  sound 
programs of feed resource development. 
East  Java  has  less  opportunity  to  increase  livestock 
population,  unless  successful  developmental  programs  to 
increase  feed  resources  and/or  more  efficiently  utilise 
current feed  can be set up. It is  important therefore,  that 
programs  of livestock  research  and  development  place  a 
high  priority  on  feed  resources  and  their  utilisation. 
Silvipasture practices in Dayurejo village  (one of our study 
sites in the Pasuruan district, East Java) is  a good example 
of village feed resource development. 
The estimates of carrying capacity indices presented in 
Figure  2.1.1  are  based  on  calculations  using  secondary 
data. 
The  data  on  the  LU  carrying  capacity  of  Karang 
Agung  Ulu  suggest  that  the  LU  could  be  increased  to 
1550  [more than the current population  (69% LU)]. The 
current  production  of  crop  residues  in  that  area  is 
estimated to be able to support an increase of 330 LU. An 
increase in LU must also be accompanied by an expansion 
of feed resources with an emphasis on the establishment of 
multipurpose fodder shrubs and trees. 
The carrying capacity of LU in Nusa Tenggara Timur 
(NTT)  is  similar  to  that  of  West  Java,  but  seasonal 
variability  in  fodder  DM  production  is  a  major  limiting 
factor  to  animal production.  Overstocking during the dry 
season,  and  understocking  during  the  wet  season  are 
common.  During the  peak of the  dry  season,  shrub and 
tree fodder (for browsing or cutting)  is  the major feed  for 







CCI:  9.0 
D Ground fodder 
Figure 2. 1_  1 
Ea,t Java  We,t-CentraIJava  Karang Agung Ulu 
12111  23110  9 
4.4  8.1  72.6 
•  Crop re,idue,  o  Shrub/free fodder 
Estimated amounts of  digestible dry matter (DDM)  from ground fodder, 
crop residues and shrub/tree fodder and respective carrying capacity 
indices in Nusa Tenggara  Timur (NIT),  East Java,  West-Central Java 
and Karang Agung Ulu  in South Sumatera. 
2. L 1)  (also  called putak)  is  a  major feed  for all  the home 
yard livestock including ruminants and non-ruminants on 
the island of Timor. 
Programs for the development of feed resources should 
include  methods  of fodder  production  and  preservation, 
cultivation  of conventional  and  non-conventional  fodder 
species,  increasing  feed  quality  and  the  diversification  of 
uses  of  existing  fodder  species  and  their  management_ 
Improvement  of  feed  resources  should  be  undertaken 
regionally as  one of the priority objectives. 
Types of Feed 
On  the  island  of Java,  sources  of  fodder  for  draught 
animals  are  mainly  from  cultivated  land  whereas  on  the 
other islands  grazing lands are also  important sources of 
feed  (see Figure 2_1.1). 
Photograph 2. 1. 1 
Corypha utan tree,  West Timor. Fodder  may  be  classified  as  conventional  or  non-
conventional. Conventional sources include ground fodder 
and crop residues which are normally fed to animals. Non-
conventional feeds  include a number of plant species and 
crop  residues  which  are  not well  known  and are  seldom 
considered. Some of these have high potential for livestock 
as  well  as  having other characteristics which would be of 
advantage  to  animal  production.  Examples  include 
Sarnanea  sarnan  (Photograph  2.1 .2),  Azadirachlu  indica, 
and Acacia leucophloa which have nutritious leaves of high 
palatability  and  which  may  also  be  used  as  shade  trees 
capable of tapping into deeper underground water. 
Fluctuation 
Climate is  the primary factor which influences patterns of 
fodder  production  and  the  LU  carrying  capacity  of an 
area, while soils significantly affect fodder quality. 
The cutting management of shrubs and trees,  particu-
larly  in  the dry agroclimatic regions,  is  very  important to 
the  productivity  of those  species. The recommendations, 
for  example,  for  cutting  Glyricidia  1'Ilaculata  and  Lannea 
grandis  to  optimise  their  OM production during the  dry 
season are: 
Grati, East Java  : April-May (end of wet) and 
October-November (end of dry 
season) or February, June and 
October. 
Kupang, West Timor: April and November (end of wet 
and end of dry seasons) or 
March, July and November. 
The length of dry  season is  a  major limiting factor  to 
the availability of feed.  For tl1e  purpose of this  discussion 
the  agroclimatic  categories  as  defined  in  Section  1.1  are 
appropriate. 
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Photograph  2. 1.2 
A Somoneo somon tree 
Examples of monthly feed dry matter production in the 
three agroclimatic zones are shown in Figure 2.1.2. 
2.1.2  Fodder quality 
The quality of a fodder is  determined largely by its  intake 
which  depends  on  the  availability,  its  physical  and 
chemical composition, and on the nutrient requirements of 
the  animals.  While  factors  which  influence  fodder 
digestibility  may  be  related  to  mose  affecting  intake,  me 
relationship  between  digestibility  and  intake  in  tropical 
fodder  is  not  always  consistent.  The  digestibility  or 
metabolisability of the diet eaten may vary  by a  factor of 
about two, but the intake of fodder by an animal may vary 
by  a  factor  of four  even  under  conditions  in  which  the 
animal  can choose  the  amount of fodder  it  eats.  Factors 
which influence fodder intake by the animal and the means 
by which intake may be manipulated to advantage should 
be clearly understood. 
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Figure 2.1.2 
Examples of  amounts 
of  digestible dry matter 
(OOM) available each 
month from  ground 
fodder,  crop residues 
and shrub/tree fodder 
in wet (Karang Agung 
Ulu,  South Sumatera), 
intermediate (Subang, 
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Month 
D  Ground fodder  D  Shrub/tree fodder  r:::J Crop residues 
Fodder intake 
Cattle and buffalo usually prefer leaf to stem, young green 
fodder  to mature green fodder, and fresh  to  wilted  green 
feed. The intake of a plant by the animal also  depends on 
the  species  or  variety  of the  plant.  In  the  cut-and-carry 
feeding  system,  animals  are  allowed  to  select  the  most 
palatable  part  of the  plant,  provided  the  amount  fed  is 
greater than the animals can eat. With a  single diet,  such 
as  an agricultural by-product which is  relatively  homoge-
neous in composition, animals are forced to eat whatever is 
offered.  In this  case,  care  must be taken to make  certain 
that  voluntary  intake  of  the  feed  IS  not  less  than  the 
amount that is  required to satisfy the animal. The appetite 
of an  animal  fed  such  a  diet  may  be  improved  by  the 
addition of common salt at 1  % of the DM of the diet. 
The most important physical  plant factor  to influence 
intake is  the rate at which the material is  broken down in 
the  rumen  to  particles  small  enough  to  leave  that organ. 
Smaller  particles  will  pass  through  the  rumen  faster 
permitting more feed to be eaten. Thus pelleted or ground 
feed  will  usually  be  eaten  in  greater amounts  than  those 
which are fed  whole. However, this is  not always the case 
as  the total dynamics depend on the quality of the unpel-
leted  or unground fodder.  A  large  increase  in  feed  eaten 
usually  occurs  with  low  quality  fodder  which  has  been 
pelleted,  while  little  improvement  in  intake  occurs  ~hen 
good quality  fodder is  pelleted. Since  pelleting  is  unlikely 
to  be  practical  under  village  conditions,  the  next  best 
option is  to  reduce the  size  of the  low  quality  fodder by 
chopping. The mechanism which explains the difference in 
the intake of leaf and stem fractions  similarly explains the 
differences  In  the  intake  of pelleted  and  unpelleted  low 
quality forages. 
Most tropical legumes are eaten in larger amounts than 
are  tropical  grasses  of  similar  digestible  energy.  This difference is  due to  the fact that tropical legumes tend to 
reside  in  the  rumen for  a  shorter  period.  It  also  can  be 
more densely packed in the rumen than grass. The differ-
ences in the amount eaten of different varieties or species 
of fodder  plants  are  mostly  caused  by the  differences  in 
their leafiness. 
Younger  fodder  plant  feeds  are  eaten  in  greater 
amounts than are mature ones.  As  fodder plants mature, 
the proportion of fibre  in it  is  increased,  as  indicated by 
the high value of the NDF (neutral detergent fibre) of the 
plant.  In  addition,  the  protein  content  of  the  plant 
declines.  These changes cause a  reduction in digestibility 
and  intake  of the  fodder  by  the  animal.  A  high  fibre 
content causes a  slow  passage of the digesta through the 
rumen  and  reduces  the  amount  of the  feed  which  the 
animal  can  eat.  When  the  NDF  content  is  above 
50%-60% of the feed, both digestibility and intake will  be 
affected.  In  most cases  crop  residues  have  NDF values 
greater than 60% (see Table 2.1.3). 
If protein in the diet is  less than 7-8% of the feed DM, 
the growth of the bacteria in the rumen will  not reach its 
maximum rate. In such a  situation,  it would be expected 
that digestion of the feed would be inefficient and the total 
amount of the feed  which the animal could eat would be 
lower.  Feed  intake  may  also  be  limited  by  the  nitrogen 
status  of the  animal,  and  may  increase  as  the  nitrogen 
status of the animal increases. Once the requirement of the 
rumen bacteria for nitrogen is  satisfied, additional nitrogen 
made  available  by  dietary  protein  which  is  easily 
degradable in the rumen would be wasted. The aim at this 
stage therefore,  is  to  provide dietary protein which is  not 
degradable  in  the  rumen  and  which  will  be  digested 
together  with  microbial  protein  in  the  small  intestine. 
Normally,  protein  contained  in  feeds  has  proportions 
which  are  undegradable  in  the  rumen  (Table  2.1.3). 
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Knowing the proportions of degradable and undegradable 
ruminal protein in a feed would allow the use of combina-
tions of available fodder to the best dietary effect. 
The intake  of fresh  fodder  plants may be higher than 
the intake of wilted ones. An example of this is  Calliandra 
which  is  preferred  by  sheep  and  cattle  when  it  is  fresh 
rather than when it is  wilted. 
The rate  of decline  in  digestibility  may  vary  between 
species  or  variety.  Most  legumes  (except  Desmodium 
species)  and  many  grass  species  from  the  genera 
Brachiaria,  Setaria,  Digitaria,  Panicurn  and  Chloris  have 
relatively low rates of decline in digestibility in contrast to 
species from the genera Hyparrhenia  (Table 2.1.3). 
Table 2.1.3  Rates of decline in digestibility values of 
fodder species from some genera 















The fibre  content of a feed  is  more strongly related to 
its  intake than to  its  digestibility.  In tropical fodder plants 
the  relationship  between  their  digestibility  and  intake  is 
quite  inconsistent.  The  mean  digestibility  of  DM  of 
tropical  legumes  and grasses  is  about 56%,  though  some 
tree  legumes  and  cassava  leaves  have  higher  digestibility 
values. 
2.1.3  Fodder as feed 
It is  important that the farmer is  aware of the feed require-
ments  of  his  animals.  Cattle  and  buffalo  may  eat,  on 
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average, an amount of fresh green fodder equivalent to  10 
to  15% of their live  weight.  The amount of metabolisable 
energy  required  by an animal  would  depend on whether 
the animal  is  growing,  pregnant, lactating  or working,  or 
working  while  in  any  of  the  other  physiological  states. 
Additionally,  the farmer should be aware  of the  types  of 
feed which can meet the ME requirements of his  animals. 
Most  fodder  plants  used  in  the  cut-and-carry  system 
contain  reasonable  amounts  of protein,  i.e.  greater  than 
10%  (see  Table  2.1.4).  Legume  tree  leaves  such  as 
Leucaena,  Gliricidia,  Sesbania  or  Calhandra  and  cassava 
leaves  which  have  higher  protein  content  than  grasses 
could  serve  as  energy  supplements  in  the  cut-and-carry 
feeding  system.  In rice-straw based diets  where protein is 
normally deficient, these leaves could serve both as protein 
and  energy  supplements.  The  leaves  can  increase  the 
digestibility  and  the  intake  of a  basal  diet  such  as  rice 
straw. They can also increase the yield of microbial protein 
thus  resulting  in  a  better  balance  of protein  and  energy 
absorbed from the gut. 
Example 
An animal weighs 250 kg.  Its  maintenance ME require-
ment may be calculated from the equation: 
Mm =  8.3 +  0.09 LW 
where  Mm is  maintenance ME requirement of the 
animal in MJ/day 
and  LW is  live weight of the animal in kg. 
The value for Mm for the 250 kg  animal is  31  MJ/day. 
This amount of ME can be met by the consumption of 30 
kg  of fresh fodder or 4.5 kg of the dried fodder which has 
an ME value of 7 MJ/kg  (see Figure 2.3.2). 
If the animal is  working the ME requirement hecomes 
53 MJ/day (i.e.  1.7 x M). This amount can be provided hy 
feeding the animal 50 kg of fodder.  However, this amount 
of feed is  unlikely to be all  eaten by the animal. Hence the 
animal  would  probably  lose  weight  during  the  working 
season. Inclusion of tree legume or cassava leaves  (approx-
imately 8 kg  fresh) will meet the energy requirement of the 
working animal. 
On a  rice  straw  diet in which  the  ME content of the 
straw is  6  MJ/kg  DM,  the intake of DM would be equiv-
alent  to  approximately  1.5%  of  the  live  weight  of  the 
animal.  This  level  of straw  intake  would  not  be  able  to 
meet the ME which is  required for maintenance, let alone 
for  working.  Feeding legume or cassava  leaf supplements 
can  increase  the  DM  intake  of rice  straw  to  2%  of live 
weight. This is  equivalent to 5 kg  of rice straw or 30 MJ of 
ME. The remaining 23  MJ can be supplied by giving 8.5 
kg  legume or cassava leaf (containing approximately 30% 
DM). An alternative energy supplement which is  relatively 
easy  to  get  is  rice  bran.  A  good  quality  rice  bran  may 
contain approximately  11  MJ/kg DM. Approximately 2.5 
kg  rice  bran  (86%  DM)  can  be  given  to  meet  the 
remaining energy required for the working animal. 
The feeding of a  protein or energy supplement with a 
basal  diet  may  also  provide  the  animal  with  additional 
minerals which are low  in the basal  diet.  The practice of 
giving ·fodder  consisting  of a  mixture  of plants  is  to  be 
recommended.  However,  because of limitations  in fodder 
availability,  farmers  normally  collect  whatever  material  is 
locally available for feeding to their draught animals. 
Most  tropical  fodder  plants  are  deficient  in  some 
mineral  elements.  This  is  largely  due  to  the  soil  type  in 
which  the  plants  grow.  Indonesian  soils  may  be  broadly 
classified into acid soils  (pH <5.0)  and non-acid soils  (see 
section 1.1. 3) Our Project study of fodder plants grown in the fertile 
medium soils  of Java,  the  less  fertile  acid  soils  of South 
Sumatera and the lime  soils  of West Timor indicates that 
sodium is  the mineral most commonly deficient in fodder 
species  in  Indonesia.  In  addition,  fodder  species  in 
Sumatera are likely  to be deficient in  phosphorus, copper 
and zinc and these elements can be marginally deficient in 
species in Java. Tree leaves, generally, are good sources of 
calcium while grasses can be marginally deficient. 
On  the  lime  soils  of  West  Timor  phosphorus, 
magnesium and zinc can be marginally deficient in fodder 
species,  while  potassium,  sodium,  zinc  and  copper  are 
deficient  in  the  dry  season  but  are  adequate  in  the  wet 
season. 
From the above, it would be prudent to  select protein 
or  energy  supplements  on  the  basis  of their  capacity  to 
also  supply elements which are low  in  the basal  diet.  For 
example,  rice  bran  is  a  good  source  of  phosphorus 
(18 g/kg)  while most tree leaves  and cassava leaves would 
supplement  the  diet  with  calcium.  Sweet  potato  leaves 
which have a reasonably high concentration of ME (10.4-
MJ/kg  OM)  can  also  provide  copper  (1 2.2  mg/kg). 
Legume  leaves  such  as  Sesbania  grandiflora  are  a  good 
source of sodium (Photograph 2.1.3). The leaves from this 
tree are widely used as a supplement during the dry season 
in Timor. 
Other  trees  which  are  potentially  useful  as  fodder 
sources, particularly during the dry season, include Acacia 
leucophloa and C01ypha Ulan. 
Further details  of the  nutritional  characteristics  of the 
more common Indonesian fodder species  are provided in 
Table 2.1.4. Values are derived from analyses  undertaken 
in laboratories in Indonesia. 
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Photograph 2.1.3 
A Sesbania grandifola tree,  Kupang, West Timor. 52 
Table 2.1.4  Some common fodder species in Indonesia and their content of dry matter (DM), digestible DM (DDM), 
metabolisable energy (ME), neutral detergent fibre  (NDF), ether extracts (EE), ash, total protein and rumen undegradable 
protein (RUP) as analysed in Indonesia 
Names  Composition 
Protein (%) 
DM  DMD  ME  NDF  EE  Ash 
Botanical  Common  Local  Parts  (%)  (%)  (MJ/kg)  (%)  (%)  (%)  Total  RUP 
Legumes 
Pasture creepers 
Calopogonium mucunoides  Calopo  kalopo  Leaf  47.0  7.3  67.0  9.2  14.0 
Cemrosema  pubescens  Centro  sentro  Leaf/Stem  27  47.0  3.2  5.6  19.9 
Delonix regia  Poinciana  flamboyan  Leaf  25.3  4.1  5.2  21.6 
Mimosa pigra  Giant mimosa  putri malu  Leaf  44.2  4.8  10.0  23.4 
Parbia sp  Petai  petai  Leaf  62.5  4.2  3.6  18.0 
Slylosamhes scabra  Shrubby stylo  stili  Leaf/Stem  53.5  3.1  4.6  13.7 
Shrubs/trees 
Acacia 
auriculifonlles  Acacia  akasia  Leaf  41.7  3.3  7.7  11.4 
Acacia villosa  Acacia  akasia  Leaf  19.6  3.8  2.8  27.6 
Albizia falcaLan'a  Albizia  Jeungging/albisia  Leaf  33  52.7  9.3  34.4  5.0  6.0  25.2 
Calliandra  callolyrsus  Calliandra  kaliandra merah  Leaf  39  44.8  7.0  41.2  3.2  4.5  24.8 
Gliricidia sepillm  Gliricidia  Gamal  Leaf  37  65.7  35.1  3.8  10.8  24.7  45.8 
Lellcaena  lellcocephala  Leucaena  Lamtoro  Leaf  35  59.6  9.5  37.3  4.0  7.0  25.8  47.3 
Samanea samarl  Raintree  Leaf  53.9  4.3  4.7  20.7 
Sesban ia  gralldiflora  Sesbania  Turi  Leaf  36  78.6  9.2  23.3  4.7  6.9  24.3  33.1 FEEDING AND BREEDING OF DRAUGHT ANIMALS  53 
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Grasses/Other shrubs/trees 
Ageratum /lOslOnial'lw'I'I  Goatwced  Aerial  12  54.2  52.7  14.6  17.0 
Alocasia macrorhiza  Paragum taro  sente  Leaf  25.3  6.9  11.3  18.5 
Amhersia nabilis  Leaf  41.9  3.9  6.5  11.9 
ArlOcmplis helemphylills  Jackfruit  nangka  Leaf  6.2  32.9  4.4  12.4  13.3 
Brachiaria decU1l1bells  Signal grass  BD  Leaf  51.2  71.2  2.4  12.5  8.1 
Bridelia sp  kanyer  Leaf  29.8  8.7  11.1  19.6 
Brownea  sp  Leaf  51.6  2.2  5.7  8.8 
EupalOl'iulll OdOTalU/f/  Siam weed  rumput merdeka  Leaf/Stem  35.7  7.4  8.3  19.1 
Gnellllll gnelilon  melinjo  Leaf  36.9  3.2  6.4  19.7 
Hibiscus  tilaceous  Hibiscus  waru  Leaf  47.5  4.5  9.7  13.3 
Ilr/perala  cylindrica  Blady grass, cogon  alang-alang  Aerial  10  29.3  5.4  83.7  4.4  8.5  5.3 
Ipomea  balalas  Sweet potato  ubi jalar  Leaf  27.8  4.7  11.6  15.8 
Ishaelllllm  timorense  Lcuntu grass  sukut raket  Aerial  66.5  2.4  8.7  8.2 
Lalll/ea grandis  kayu jaran  Leaf/Stem  43.1  4.3  12.0  11.3  5.0 
LillI/lOella/is fa/VIIS  genjer  Leaf  33.6  1.6  28.4  10.4 
Mallihol Ulilissilila  Cassava  singkong  Leaf  21  65.4  9.5  35.1  6.7  7.7  28.3  46.0 
Melia  azederah  White cedar  mindi kecil  Leaf  28.7  3.5  10.5  13.5 
Paniaml lI/aximulI/  Guinea grass  rumput benggala  Leaf  54.9  7.4  70.0  8.3 
Penllisell/III  pWpUrell1l1  Elephant grass  rumput gajah  Leaf  20  68.9  8.4  57.8  17.7 
Peronelila  canescens  jari  sabrang  Leaf  57.6  4.4  8.5  4.5 
Phylialllhus sp  meniran  Leaf/Stem  33.7  5.0  7.9  13.9 
Pisollia sy/vesl1'is  pahan sayur putih  Leaf/Stem  30.8  3.4  18.7  25.0 
Pselldoelephant .-opus  spicalUs  Aerial  20  47.1  52.6  18.4  11 .4 
PlerOCGlpus illdiCils  Rosewood  angsana  Leaf  39.3  3.2  6.0  19.3 
Roadside grass  Mixed grass  rumput lapangan  Aerial  51.6  7.5  71.3  6.6  46.5 
Saccharum ofjicillan/ll/  Sugar cane  tebu  Leaf  7.8  66.0  2.6  11.7  10.8 
Selalio plicata  Setaria  setaria  Leaf/Stem  8.7  63.0  3.1  15.1  16.2 
Sida rhomblfolia  Sida  Sadagori  Aerial  30  52.4  56.3  9.2  14.2 
Syneudrella  Illld~/Zora  Babadotan lalaki  Aerial  10  54.8  48.8  18.7  17.7 
Jotong kuda 
Thell/rda sp  Kangaroo grassmindi kecil  Leaf  69.2  2.6  11.6  8.9 54 
Table 2.1.4  (Cont'd) 
Concentrates 
Ceiba pelandra  Kapok  kapok 
Cocos  mucifora  Coconut meal  bungkiJ kelapa 
Glycine max  Soyabean  kedele 
Manihol esculemalwilissima  Cassa  va  tuber  singkong 
Orbigaya cohane  Palm kernel  kelapa sawit 
Oryza saliva  Rice, polished bro  menu 
O,yza saliva  Rice, polishings  bekatul 
Oryza saliva  Rice bran  dedak 
Tn·tinwn aeslivurn  Wheat  gandum 
Zea mays  Corn meal  bungkil hagung 
Agricultural by-products 
Glycine max  Soya  bean leaf  daun kedele 
Ipomea  balalaS  Sweet potato leaf  daun ubi 
Manihol esculentalulilissima  Cassava leaf  daun singkong 
Mallihol esculentalutilissima  Cassa  va  peelings  kulit singkong 
ivfusa paradisiaca  Banana leaves  pisang 
Oryza saliva  Rice straw  jerami padi 
Sacchanllll officinanllll  Sugar cane top  pucuk tebu 
Sorghum vulgare  Sorghum straw  jerami sorgum 
Zea mays  Maize stover  jerami jagung 
* Crude fibre 
Suggested reading 
Forages in Southeast Asian and South Pacific Agriculture. 
ACIAR Proceedings Series No. 12  (1985). 
Plants  Fed  to  Village  Ruminants  in  Indonesia.  ACIAR 
Technical Reports No.22 (1992). 
Thahar A  (1 992)  Perspective of Goat Husbandry under 
Ditferent Agroecosystems in Java. A survey in Java and 
a Case Study of two Villages in the Ciawi Sub-District, 
Bogor. PhD Thesis, Padjadjaran University, Bandung. 



















90.0  50.0  lOA  58.0  8.0  7.1  32.9 
88.0  58.0  12.0  17.7*  8.1  6.7  20.2 
90.0  14.2  5.0*  4.0  6.6  37.0-48.0 
40.0  13.0  3.5*  0.7  2.2  2.1 
88.2  71.9  23.0*  10.5  3.3  14.3 
87.8  81.1  16.3  0.8*  1.3  1.5  10.0 
88.8  76.9  14.1  4.3*  17.2  10.3  13.4 
86.0  43.0  7.9-10.9  15.1-26.0* 3.7-8.8  13.0-16.07.7-13.0 
87.8  75.1  13.6  8.5*  4.6  3.6  15.4 
85.0  65.5  12.5  9.0*  4.7  - 1.8  9.1 
28  11.1  20.8*  2.1  9.6  23.0 
11  lOA  27.8  4.7  11.6  13.0 
21  69.2  12.3  15.7*  7.1  8.4  27.0  46.0 
87  12.9  4.8*  2.9  4.1  4.9 
24  45-66  10.0  51.5  5.9  12.0  14.0  56.0 
33-95  38-55  6.0-7.5  33.0*  1.6  18.3  4.0-6.0 
28  62.0  7.8  43.0*  1.7  7.6  6.0 
85  42-48  7.7  6.6-44.6  1.6-7.5  7.9-11.0 
58  54.0  7.2  33.9*  0.8  8.7  6.0 2.2  ENERGY EXPENDITURE OF ANIMALS 
B Bakrie and Komarudin Ma'sum 
The amount of draught force  required  to  pull  a  plough 
through different types  of soil,  depends to a  large  extent 
on soil shear strength, which in turn affects the amount of 
energy expended by  the animals  pulling the  plough. The 
relationship  between  soil  types  and  the energy  expended 
by animals working on them are discussed in this section. 
2.2.1  Work and workloads 
Soils 
The physical  characteristics  of the  soil  in  Indonesia  vary 
greatly even over short distances.  Such variations  may be 
due to differences  in  the formative  processes  of the soil, 
climate, rainfall, ambient temperature and also to the usage 
of the land, i.e. wetland or dryland cropping. For example, 
the soil used extensively for wetland cropping (sawah) has 
changed  from  its  original  characteristics  because  of the 
formation of a  special 'ploughing layer' on the  top of the 
soil.  On the  coast,  areas  of soil  affected  by the  tides  are 
commonly referred to as  tidal  or swampland. The colour 
of the soil, affected by its physical and chemical character-
istics, is  also variable even for the same type of soil.  Hence 
soil shear strength in  many cases may be differentiated by 
soil  colour,  e.g.  soil  in  the transmigration area  of Betung 
II-B, South Sumatera. 
The  two  types  of work  involving  draught  animals  in 
land preparation are ploughing and levelling. Ploughing is 
carried out before levelling,  but the  combination between 
these two activities may differ between villages  (e.g. Tables 
1.4.3 and 1.5.4). 
Ploughing 
Ploughing  represents  harder  work  and  is  more  time 
consuming than levelling, especially for the first  ploughing 
when  the  soil  is  harder  since  it  has  settled  during  the 
period  of crop  growth  or fallow.  Subsequent  successive 
ploughings become progressively lighter work. 
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Plough 
The type of plough used varies  with soil  type and village 
tradition.  The wetland  plough  (singkal)  may  be made of 
metal  or  wood  with  a  metal  tip.  The  dryland  plough 
(brujul)  on  the  other  hand,  may  either  be  similar  or 
different in mouldboard type to the singkal. The singkal in 
East Java  is  usually made of wood with a  narrow mould-
board and a pointed metal tip  (Section 4). The plough is 
designed  for  use  on  soil  which  is  relatively  harder  and 
where the ploughing depth required is  shallow. Farmers in 
the  transmigration area  of Betung II-B,  South Sumatera, 
use  ploughs  similar  in  design  to  metal  ploughs  used  for 
wetland ploughing in Java. 
Draught lOl'Ce 
The  draught  force  required  for  ploughing  is  mainly 
dependent on the soil  shear strength and the plough type. 
The values of draught force we recorded during ploughing 
in different soils and locations are shown in Table 2.2.1. 
The draught force is  measured using a load cell placed 
on the rope connecting the yoke and the draw bar. Details 
of the method of measurement has been described by us 
in  the ACIAR Draught Animal Bulletin, No.2,  1991. The 
draught  force  required  for  ploughing  on  dry  land  is 
strongly  related  to  shear  strength  of  the  soil,  but  for 
wetland  this  relationship  is  not  so  obvious.  Obtaining  a 
reliable average shear strength of soil in wetland is  difficult 
to  achieve  due  to  the  variable  level  of water  and  mud 
during ploughing. In addition the sawah  conditions affect 
the  rate  of  walking  of  the  draught  animals  during 
ploughing and this  in turn affects  the draught force. This 
effect is  clearly shown in Figure 2.2.1. 
The  draught  force  values  recorded  in  Table  2.2.1 
varied  from  an equivalent of 10  to  16%  of the  total  live 
weight  of the  animals  used.  The upper limit  of draught 
load which an animal can comfortably sustain for three to 
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four hours while walking at the speed of 0.7 to  1.0 m/sec 
has  been  recorded  by  others  in  our Project to be equiv-
alent to 11 % of the live weight of an animal. 
The  speed  of  walking  during  ploughing  is  strongly 
related  to  the  draught load.  Animals  tend  to  adjust their 
walking  speed  according  to  the  draught  load  they  are 
required  to  pull.  The  heavier  the  load  the  slower  the 
walking  speed.  This  is  not  always  the  case  in  the  field, 
however, as  other factors such as  animal temperament and 
operator attitude can be important. Thus draught power, 
which  is  calculated  using  values  of  draught  force  and 
walking speed can be quite variable under field conditions. 
Table 2.2.1  Soil shear strength, draught force, walking 
speed and draught power (Horse Power: HP) during 
ploughing on different soil in three locations in Indonesia 
Soil shear  Draught  Draught 
strength  force  Speed  power 
(kN/m2)  (kg)  (m/sec)  (hp) 
South Sumatera 
Dryland 
Black soil  27  40  0.71  0.39 
Red-yellow soil  44  50  0.56  0.39 
Red soil  51  65  0.53  0.48 
West Java 
Wetland 
Cattle  28  60  0.55  0.44 
Buffalo  27  59  0.50  0.39 
East Java 
Wetland 
1st plough  15  78  0.61  0.63 
2nd plough  23  73  0.57  0.56 
Dryland 
1st plough  33  62  0.95  0.82 
2nd plough  33  67  0.95  0.90 
0.8 
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Figure 2.2. 1 
Relationship between draught force and walking speed of cattle 
working on dryland cropping areas. 
Levelling 
80 
Levelling  follows  ploughing  and  is  mostly  undertaken  in 
wetland  cropping  only.  While  such  an  operation  is 
normally classified as  light work, it  is  heavy work in cases 
where  it  involves  the  movement of large  volumes  of soil 
from the lower to upper side of a terrace, for example. 
Leveller 
The type of leveller used depends on the work to be done. 
The  gaTU,  a  two-metre-wide  boom  with  relatively  short 
vertical  spikes" is  used  for  transferring  large  volumes  of 
soil,  and the bugis,  which is  smaller than the gaTU, is  used 
for  lighter  tasks  (see  Section  4).  Some  farmers  in  the 
dry  land areas may also use levellers without spikes for very light work. The use of harrows (relatively long spikes) may 
be more effective  than levellers  for  the dryland areas, but 
this is  not practiced by Indonesian farmers. 
Draught force 
The measurement of draught force exerted during levelling 
is  more  difficult  to  perform.  Although  the  load  cell  is 
hooked to the rope connecting the yoke and the draw bar, 
as for the measurement of draught force during ploughing, 
the values recorded can be grossly underestimated. During 
levelling,  the  operator  at  times,  is  required  to  put some 
weight on the leveller by either sitting on the handle or by 
pushing it  by  hand. The pushing action  causes  the  draw 
bar  to  touch  the  yoke  occasionally,  resulting  in 
misrecordings  of  force  by  the  load  cell.  Despite  this 
problem some measurements have been taken with  cattle 
and  buffalo  during  levelling  operations  in  villages  in 
Subang (see Section 1.4). The results are shown in Table 
2.2.2. 
The measurement of walking speed during levelling is 
easier to undertake as  it is  achieved by recording the time 
taken  to travel  a  given  distance.  Any  underestimations of 
draught power (calculated from the draught force and the 
speed)  therefore would largely be due to measured values 
of draught force. 
Table 2.2.2  Draught force, walking speed and draught 
power by cattle and buffalo during levelling at three 
villages in Subang, West Java, Indonesia 
Draught  Draught 
Force  Speed  Power 
Villages  Animal  (kg)  (m/sec)  C hp) 
Tanjungwangi  Cattle  49  0.59  0.38 
Padamulya  Cattle  31  0.75  0.31 
Wanareja  Buffalo  37  1.09  0.63 
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2.2.2  Energy expenditure during work 
Information on the amount of energy expended by animals 
during work  in  the  field  is  useful for  the development of 
feeding  strategies.  Unfortunately such information is  very 
scarce because there is  no easy way of measuring energy 
expenditure of cattle or buffalo in the field.  It is  difficult 
enough  in  controlled  laboratory  conditions.  Methods  for 
measuring the  energy expenditure,  published in the liter-
ature,  are  mainly  for  the  non-working  animals.  Methods 
developed  for  working animals  are few  and according to 
an evaluation undertaken by  the ACIAR Draught Animal 
Project  the most suitable for use under field  conditions  is 
the  factorial  method  developed  by  Peter Lawrence  from 
Edinburgh. The method requires measurement of the live 
weight of the animal, its  walking speed and draught force 
exerted. Calculations involved are outlined below. 
Calculations 
The amount of energy used by an animal during work in 
the  field  is  considered  to  comprise  energy  for  walking, 
energy  for  carrying  loads,  energy  for  pulling  loads  and 
energy for walking up hill.  This may be expressed as: 
E  = aDM + bDL + W/c + 9.81HMld 
where  E  = energy used for work (kJ) 
D  =  distance travelled (km) 
M  =  liveweight (kg) 
L  = load carried (kg) 
W  =  work done in pulling a load (kJ)  = Draught 
force  (N) x Distance travelled (km) 
H  = distance moved vertically upwards (km) 
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These factors have been derived from controlled 
laboratory studies: 
a  energy used to move 1 kg of body weight 
1 m  horizontally, the value is  2.0 for cattle 
and 2.09 for buffalo 
b  = energy used to move 1 kg of applied load 
1 m horizontally, the value is  2.6 for cattle 
and 4.24 for buffalo 
c  efficiency of doing mechanical work, the 
value is  0.3 for cattle and 0.38 for buffalo 
d  efficiency of raising body weight, the value 
is  0.35 for cattle and buffalo 
Field application 
In  most  cases,  fields  used  for  cropping  are  quite  level. 
Hence  the  value  for  H  generally  is  zero.  It  remains 
therefore for one to measure the distance travelled  (D) and 
to  calculate  the  draught force  (DF)  and the load  carried 
(L).  The DF and L  can be calculated from the measure-
ment of angle force  (AF) and angle of pull (a)  (see Figure 
2.2.2) using the following equations: 
DF (kg)  =  AF (kg) x cos a 
L  (kg)  =  AF (kg) x sin a 
As  a load  cell  unit is  usually  not widely  available, one 
may measure AF using a  spring balance. A large number 
of AF values will  need to be taken to account for the varia-
tions  of AF  over  short  distances.  The  a  can  be  easily 
measured using a  protracror. The value  for  this  does  not 
deviate too much from the average of 12° as  most mature 
animals of the same breed are of similar height at withers. 
Field results 
The  energy  expenditure  by  animals  used  in  our  field 
studies  (Table  2.2.1)  have  been  estimated  (Table  2.2.3) 
using the above calculations. It is  assumed that animals are 
worked  for  a  total  of three  hours a  day  and  the mainte-
nance  energy  requirement  is  calculated  based  on  the 
equation: 
Mm (MJ/d) =  8.3 + 0.09 LW (kg) 
where Mm is  maintenance energy requirement and LW is 
live weight. 
There is  no clear relation between work locality and the 
energy  expended  by  the  working  animal.  It  appears  that 
the amount of energy expended may vary from  1.2 to  1.8 
x Mm depending largely on soil  shear strength. A reliable 
way  of obtaining  the  average  shear  strength  of soil  in  a 
field  could  provide  an  easier  way  of estimating  energy 
expended in  ploughing it. While  this  is  highly  feasible  in 
dryland cropping where soil  shear strength varies with soil 
moisture content, it  may not be in wetland cropping areas 
(e.g.  sawah)  where  other factors  such as  variable \valking 
Figure 2.2.2 
The angle force AF) measured by the load cell (LC) or spring balance 
attached to the line linking the load to the pair of working animals. 
Draught force  (DF)  and load carried (L)  or the horizontal aid vertical 
force components respectively are calculated using AF and angle of 
pulla. 
AF  (kg) 
lC 
load 
a  DF  (kg) 
'-------- --------'----------------------- -- --- - - -- --- --- ----- ----- ------- ~ speed  and  draught  force  and  also  the  difficulty  in 
obtaining a reliable average soil shear strength significantly 
affect any prediction of energy expenditure. 
Table 2.2.3  Energy expenditure (EE) and its value 
expressed as  a multiple of the maintenance energy 
requirement (Mm) of animal ploughing different soils in 
different localities in Indonesia 
EE 
(kJ/kg LW.Hour)  (EE/Mm) 
South Sumatera 
Dryland 
Black soil  13.7  1.36 
Red-yellow soil  12.7  1.40 
Red soil  14.5  1.42 
West Java 
Wer.land 
Cattle  11.9  1.37 
Buffalo  8.3  1.24 
East Java 
Wer.land 
1st plough  15.0  1.51 
2nd plough  13.4  1.44 
Dryland 
1st plough  19.3  1. 71 
2nd plough  20.5  1.76 
2.2.3  Summary 
The  draught  force  exerted  in  ploughing  (heavier  work) 
and levelling  (lighter work)  varies  from  30 to 80 kg  with 
an  average  range  of 40  to  60  kg.  The estimated  energy 
expended  by  animals  undertaking such work  varies  from 
1.2  to  1.8  x  Mm but could go  as  high  as  2.0  x  Mm.  It 
might be assumed that for light work and heavy work the 
energy expended would probably be 1.25  and  1.7  x Mm 
respectively. 
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2.3  FEEDING AND BREEDING STRATEGIES 
M  lVinugTOho  and E  Teleni 
2.3.1  Introduction 
In this  Section we  present some  approaches which  Field 
Advisers  might  consider  when  assisting  the  smallholder 
farmer  develop  a  feeding  and  breeding  strategy  for  his 
draught  animals.  Information  has  been  drawn  from  our 
own  and  other  scientists'  studies  undertaken  within  the 
ACIAR Draught Animal PTOject.  We focus  on the  draught 
cow  because  it  is  the  most  commonly  used  class  of 
working  animal  in  Indonesia  and  because  we  think  that 
future  developments,  in  other  parts  of  the  developing 
world, will  move towards an increasing use of the cow for 
draught  work.  Any  feeding  strategy  of such  an  animal 
must be developed around feed resources which are locally 
available  and  those  which  potentially  can  be  successfully 
produced  in  the  locality.  Because  smallholder  farmers 
generally are very reluctant to spend money on proprietary 
feeds  or feed  supplements,  we  have opted not to include 
such feeds as part of possible feeding strategies for draught 
cows. 
In  order  to  develop  a  sound  feeding  strategy  it  is 
necessary to know the level  and pattern of production of 
locally  and  potentially  available  fodder  and  the  farmers' 
purpose  for  rearing  the  animals.  A  farmer  may  keep 
animals  for  draught work only or to  get calves  as  well  as 
work from them. 
2.3.2  Rearing for work only 
Where a farmer is  interested mainly, if not only, in getting 
work  out  of his  draught  animals,  there  should  be  fewer 
problems  involved  in  developing  a  feeding  strategy  for 
them. To do this the farmer will  need to know: 
the  range  of  draught  loads  which  the  animals  are 
required to pull, 
the daily work duration, and 
the live weight of the animals. 
Draught loads 
The range  of draught loads  which  might be  expected  in 
ploughing and  levelling  of land  of different  soil  type are 
discussed in Section 2.2. Draught loads may vary from 30 
kg  in  one location to  80  kg  in  another. An average range 
would probably be 40 to 60 kg. 
Work duration 
With  regard  to  daily  work  duration,  the  farmer  is  best 
placed  to provide that information as  well  as  the number 
of days  the  animals  are  worked  in  a  year.  From  surveys 
conducted by our Farm Systems studies (Section 1.1-1.5), 
the  work  duration  may  vary  from  3  to  6  hours/day  and 
from 20 to 60 days/year.  On average, animals work effec-
tively for approximately 3 to 4 hours/day. 
Live weight 
In  the  absence  of  a  weighing  balance,  a  farmer  could 
estimate the live  weight of his  animals by measuring their 
chest  girths  (Photograph  2.3.1).  Information  on  the 
relationship  between  chest  girth  measurement  in 
centimetres  and  live  weight  in  kilograms  for  pcrallakan 
Ongole  and  Bali  cattle  is  presented  in  Figure  2.3.1 . The 
data used  to plot the  graphs in  the Figure were  recorded 
by  our  Draught  Animal Project  personnel  from  measure-
ments on 115 Ongole and 115 Bali cattle in  East Java. The 
predicted live  weight ±  10%  from  given  chest girth  values 
are presented below  each graph in  the Figure for  ease  of 
use. Similar reliable predictive equations for Madura cattle 
and swamp buffalo have not been developed yet. 
Work capacity 
We  know  from  our  research  that  a  draught  cow,  for 
example, can sustain pulling a  draught load equivalent to 
11 % of its  live  \\·eight while it  is  \valking at a speed of 0.7 
to  1.0  m/sec  (or 2.5  to  3.6 km/hour)  for  a  duration of 3 
hrs/day.  Therefore for  a  draught load  of 40  or 60  kg,  a Figure 2.3. 1 
The relationship between 
chest girths and live 
weights in  female 
peranakan Ongole and 
Bali cattle ( J M Perkins 
and A Semali,  unpub-
lished data). 
Photograph 2.3. 1 
Chest girth measurement 
being taken on a Bali 
cow in  East Java 
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Female Ongole Cattle 
- Average - 10% 
-Average 
- . - Average + 10% 
Female Bali Cattle 
- Average - 10% 
-Average 
-.., - Average + 10% 
80  90  100 
36  50  68 
40  56  75 
44  61  83 
Girth 
110  120  130  140  150 
89  115  144  179  218 
99  127  161  199  242 
109  140  177  219  267 
160  170 
263  313 
292  348 
321  382 
FEEDING AND BREEDING OF DRAUGHT ANIMALS  61 
draught animal pair with a combined live weight of 364 or 
545  kg  respectively should be able  to cope with the work 
load.  Obviously,  a  single  animal weighing  360 kg  or 540 
kg should also be able to undertake the work. 
Live weight is  the most critical factor determining the 
work capacity of a draught animal. For example, an animal 
which  has  a  poorer  body  condition  score  (e.g.  4,  see 
Photographs 2.3.2)  but has a live  weight in excess of 360 
kg  should be able  to sustain pulling a  draught load of 40 
kg.  On  the  other  hand,  an  animal  with  a  good  body 
condition score  (e.g.  7,  see Photographs 2.3.2)  but a  live 
weight  of 300  kg  would  not  be  expected  to  be  able  to 
sustain pulling the same draught load. 
The information discussed  above  is  very  important to 
the  approach  a  farmer  might  take  to  the  feeding  of his 
draught  animal.  If he  has  an  animal  with  a  larger  body 
frame  such as  the peranakan Ongole,  then feeding  it well 
to  achieve  a  good  body  condition  score  before the  work 
season starts might not be as  critical as  it would be in the 
case of an animal with  a  smaller body frame  such as  the 
Bali  or  Madura  (see  Photograph  2.3.2).  The  feeding 
strategy for an animal  reared  for  the  purpose of draught 
work  only  should  therefore  be  aimed  at  attaining  and 
maintaining the live weight of the animal above the critical 
value for a given range of draught loads. 
2.3.3  Rearing  for work and calf production 
Where the  farmer  wishes  to  use  his  animals  for  work as 
well  as  for  producing  calves,  developing  a  feeding  and 
breeding strategy for  his  animals becomes more complex; 
particularly where feed  supply in both amount and quality 




We have tabulated estimated ME requirements of draught 
cows  in  different  physiological  states  Cfable  2.3.1)  and 
consuming different amounts of fodder ME (Table 2.3.2). 
These  should  be  useful  to  a  Field  Adviser  assisting  a 
farmer  develop  a  feeding  management  strategy  for  his 
draught cows. 
The feed  energy required to meet the demand by the 
working  animal  has  been  estimated  to  vary  from  1.25 
times  to  2.0  times  the  feed  energy which  is  required  to 
maintain  an animal  at  a  stable  live  weight  (maintenance 
energy  requirement).  In  Figure  2.3.2  we  show  the  total 
ME which is  required by the animal: 
to maintain itself, 
to sustain work by  expending energy at a  level  equiv-
alent to an average of 1.7 x maintenance, 
to sustain the above level of work as  well  as  the devel-
opment of the pregnant uterus in late pregnancy, and 
to sustain the above level of work as  well as an average 
production of 10 kg of milk daily in early lactation. 
We  have  also  shown  the  amount  of ME  which  an 
animal  is  likely  to  obtain  from  fodder  ranging  in  quality 
from  6  M]  ME/kg  DM  to  9  M]  ME/kg  DM.  The 
assumption made is  that an animal would eat an amount 
of feed DM equivalent to  2% of its  live  weight. On a low 
quality fodder such as  rice straw  (e.g.  6  M] ME/kg  DM) 
an animal would not be able to eat enough of the feed  to 
meet the extra energy required for heavy work  (i.e.  l.7 x 
maintenance).  For  example,  a  250  kg  and  a  350  kg 
working cow would be short of feed ME by 23 M] and 26 
M]/day  respectively  (Figure  2.3.2  or  Tables  2.3.1  and 
2.3.2).  On  such  a  diet  therefore,  the  animals  would  be 
expected  to  lose  weight.  If a  shortfall  in  dietary  ME of 
about 28 M] would result in a livev.reight loss of 1 kg  then 
these  animals  would be losing  from  0.8 to  0.9  kg/day.  A 
higher quality feed  such as  harvested green fodder (e.g.  9 
M]  MElkg  DM)  should  minimise  liveweight  loss  to  a 
negligible amount (Figure 2.3.2). However, if a cow in late 
pregnancy or in  early lactation is  worked, even this  higher 
quality diet would not be able to meet its ME requirement. 
Therefore weight  loss  in  this  animal  would  be  inevitable 
unless  the farmer  is  prepared to feed  it  concentrate  (e.g. 
13  M] ME/kg  DM) which is  likely to be very expensive. 
2.3.4  Feeding and management strategy 
The feeding  strategy developed will  obviously depend on 
the  feeds  which  are  locally  available  and  on those  which 
potentially can be produced in  the locality.  The cropping 
patterns  as  illustrated  in  Sections  1.2  to  1.5  give  some 
indications  of the  type  and  amount  of feeds  which  are 
available in  certain agroecosystems during a given year in 
Indonesia.  In  addition  to  this,  they  also  indicate  the 
patterns  of feed  energy  demand  by  working  animals.  In 
Section  2.1  methods  of estimating  available  fodder  DM 
and LU carrying capacity  of a  given  area  are  presented. 
The quality of the commonly available fodder is  discussed 
together  with  a  number  of promising  shrub/tree  legume 
species  in  relation  to  their  feeding  potential and  areas  in 
which they are likely to grow well. 
Although  a  farmer  is  locked  into  a  cropping  pattern 
and therefore work pattern by climate, the following might 
be manipulated to advantage: 
shrub/tree legumes as  feed supplements, 
pattern and intensity of demand for feed, and 
body nutrient reserves of his draught cows. 160 
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Feed  Energy Requirement 
100  150  200  250  300  350  400  450  500 
Live Weight (kg) 
Requirement  •  Mm  f.l W(l.7xMm) 
Intake  ~  6 MJ/kg DM  ~  8MJ/kgDM  -fr- 9 MJ/kg DM 
Figure 2.3.2 
The metabolised energy (ME)  requirement of  cattle of diFFerent live 
weights  For maintenance (Mm),  work (W) at  l.7x Mm,  W + late 
pregnancy (LP) and W + early lactation (EL).  (E.  Teleni  1993) 
Shrub/tree legumes 
A  good strategy would be for  a  farmer to  plant some of 
the shrub/tree legumes suited to the particular locality (see 
Section  2.1  and  ACIAR  Forage  Project  publications). 
These might be planted around  the  homestead,  as  fence 
lines  and  on  borders  of crop  fields.  Feeding  such  feeds 
with harvested grass  fodder could provide a  diet of 10  to 
11  MJ  ME/kg  OM. The estimate of feed  OM eaten (i.e. 
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2% of live \veight)  which we have used in  Figure 2.3.2 is 
on the conservative side; particularly for feeds containing 9 
MJ ME/kg OM. As  the feed  value is  increased from 9 MJ 
to  say,  11  MJ  ME/kg  OM it  might be expected that the 
amount of the feed OJ\t eaten would also be increased to a 
level  equivalent  to  2.5  - 3.0%  of the  animal  live  weight. 
The  increase  in  dietary  ME  concentration  and  in  the 
amount eaten would therefore result in a greater total ME 
consumed. 
Pattern and intensity of  demand for  feed 
Results of our studies indicate that any significant negative 
effect of work on production parameters such as  calf and 
milk  is  likely  to  be  a  result  of competition  for  nutrients 
between  the  productive  tissues  (viz.  the working  muscles 
and  either  the  pregnant  uterus  or  lactating  mammary 
gland)  rather  than  of  work  per  se.  The  most  intense 
demand for  feed  energy by  the  productive animal  occurs 
during the last three months of pregnancy and during the 
first  month of lactation. Working a  cow in late pregnancy 
or in early lactation runs the risk of the animal losing live 
weight to a  body condition score which is  not compatible 
with  an  early  return  to  oestrus  after  calving.  In  early 
lactation, a  reduced milk yield  by the working cow would 
reduce  calf  growth  rate.  It  would  be  a  good  strategy 
therefore to  avoid  either of these events occurring during 
the  work  season.  It  would  also  be  advisable  to  avoid 
working the animal within the month of its  mating in order 
to  ensure  implantation  and  survival  of the  embryo.  An 
idealised  draught  animal  production  scheme  is  shown in 
Figure 2.3.3.  This should be a  useful  aid  in  developing a 
production pattern which optimally integrates with a given 
cropping pattern and available feed resources. 
In a  farm  system where land preparation and planting 
of seedlings are undertaken in November, for example, the 
draught animal  production  system might involve  the cow 
being mated in August and calving in May (Figure 2.3.4). 
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Table 2.3.1  The estimated metabolisable energy require-
ments of cows of different live weights, at maintenance, at 
different levels of work, at different stages of pregnancy or 
producing different amounts of milk 
Metabolisable energy requirement (M]/day) 
Work 
Cow live 
weight  Maintenance 
(kg)  (Mm)*  1.25 Mm  1.7 Mm 
100  17  21  29 
150  22  27  37 
200  27  34  46 
250  31  39  53 
300  36  45  61 
350  40  50  68 
400  45  56  76 
450  49  61  83 
500  54  67  92 
* Estimated  from  the equation Mm (MJ ME/day)  =  8.3 + 0.09 x Live weight (kg) 
Table 2.3.2  The estimated metabolisable energy intake 
of cows of different live weights fed different quality diets 
which are eaten in different quantities 
Pregnancy 
2.0 Mm  180  260 days 
34  24  34 
44  29  39 
54  34  44 
62  38  48 
72  43  53 
80  47  57 
90  52  62 
98  56  66 
108  61  71 
Metabolisable energy intake  (MJ/day) 
6 MJ  ME/kg  DM  8 MJ ME/kg  DM  9 MJ  ME/kg  DM 
Cow live 
weight  DM intake*: 
(kg)  2.0%  2.5%  2.0%  2.5%  2.0%  2.5% 
100  12  15  16  20  18  22 
150  18  22  24  30  27  34 
200  24  30  32  40  36  45 
250  30  37  40  50  45  56 
300  36  45  48  60  54  67 
350  42  52  56  70  63  79 
400  48  60  64  80  72  90 
450  54  67  72  90  81  101 
500  60  75  80  100  90  112 
* Dry matter intake equivalent to 2.0%, 2.5% Or 3.0% of a cow·, live weight 
Lactation 
5  10  kg milk/day 
42  67 
47  72 
52  77 
56  81 
61  86 
65  90 
70  95 
74  99 
79  104 
11  MJ  ME/kg  DM 
DM 
2.5%  3.0% 
27  33 
41  49 
55  66 
69  82 
82  99 
96  115 
110  132 
124  148 
137  165 The cow goes through the work period when it  is  two 
to  three months pregnant and it calves  in  the earlier part 
of the dry season and close to the crop harvesting period 
when the supply of feed should be relatively high. 
Body nutrient reserve 
It is  inevitable  that  a  farmer's  draught  cow  will  lose  live 
weight  on certain occasions.  There should be no problem 
in  this  if the  farmer is  aware of the limits  to  which body 
reserve nutrients can be depleted without compromising the 
productivity of the  cow.  In  fact,  the  use  of body  reserve 
nutrients,  i.e.  live weight  and  body  condition  loss,  can  be 
usefully a part of a farmer's feeding strategy for his draught 
cow.  For this reason we  have put together photographs of 
cattle and buffalo (Photographs 2.3.2; see following Sections 
on Body condition score and Scoring for  details)  showing 
different body condition scores  (body reserve nutrients)  to 
assist  in  identifying  the type of animal  which  might have 
problems in  producing a  calf every  12  to  15  months. We 
have used a scoring scale of 1 to  10.  The extreme ends of 
this scale are generally not seen in the field. 
From our recordings of changes in body condition scores 
and live  weights  of cattle  and buffalo,  we  have estimated 
the equivalent in  live  weight of one body  condition score 
in  the  different  species  of  draught  animals.  The  live 
weights  and body condition score at which these  animals 
showed  problems  with  their  cyclic  activities  were  also 
recorded. These data are summarised in Table 2.3.3. 
To achieve  an earlier  return to  oestrus  in  a  cow  after 
calving, good body condition before calving together with 
feeding a good quality diet post partum would be a better 
feeding  strategy  than  feeding  a  high  quality  diet  post 
partum  to  a  cow  with  a  low  body  condition  score.  The 
nutrients  supplied  by  diets  fed  to  cows  in  the  first  threc 
months of lactation are  likely to  be diverted towards milk 
production than towards  building up of body reserves  or 
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condition.  Hence  the  farmer  should  try  to  have  his  cow 
calve  in  body condition scores greater than those listed in 
Table 2.3.3  for  the different species.  A  cow may lose  an 
average of 0.2 to 0.5 kg/day in live weight after calving, i.e. 
about 18  to 45  kg  over 90 days. This loss  is  equivalent to 
one  or  more  body  condition  scores  (see  Table  2.3.3). 
Depending on feed  situation it  is  possible to  use the data 
in  Table 2.3.3 to  assist the farmer to attain yearly calving 
of his draught cow. 
Table 2.3.3 Live weights (LW) and body condition (BC) 
scores at which mature cows losing L W  become acyclic 
and live weight equivalent of one body condition score 
change 
Critical LW  Critical  L W  equivalent to 
Cows  (kg)  BC score  1 BC change 
Ongole  ~260  ~4  24 
Bali  ~230  ~5  15 
Madura  ~220  ~4.5  16 
Buffalo  ~350  ~5  30 
Cows  have  been  shown  to  return  to  oestrus  more 
quickly  if their calves  are weaned early  (e.g.  at 90  days). 
This early weaning, with attendant problems of feeding of 
the  young  animal,  can  be  part  of  an  overall  feeding 
management  strategy  of draught  cows.  In  the  village  of 
Sudimulyo  in  East  Java  (see  Section  1.3)  calves  are 
weaned  early  and  sold  at  a  profit  (see  Section  3  on 
Economics) to specialist calf rearers (Photograph 2.3.3). 
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Photograph 2.3.3 
A specialist calf rearer in Pasuruan, East Java. 
Body condition score 
In relation  to  the  draught cow,  body condition score  is  a 
better indicator of  nutritional  status and productivity than 
is live weight. Condition scoring is easy and quick to carry 
out but it  is  a  subjective  assessment and  therefore  could 
suffer  from  inconsistencies.  However,  it  should  become 
quite reliable with practice and with constant reference to a 
set of standards as  presented, for example, in  Photographs 
2.3.2.  As  with  any  scoring  system,  the  scoring  scale  and 
standards  should  be  clearly  defined.  Body  condition 
scoring can vary from a 5, 8, 9 or a  10  point scale. In the 
standards presented in  Photographs 2.3.2 we  have  used  a 
10  point scoring  scale  starting  from  the  most  emaciated 
(1 )  to fattest (10) draught cows. The type of draught cows 
illustrated  (scores  2  to  8)  are  those  which  one  might see 
on  a  farm  but  the  more  common  types  are  those  with 
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Figure 2.3.3 
An idealised draught animal production scheme. 
Dry Season 




Mating  Work 
A draught animal production strategy which minimises intensity of feed 
energy demand (adapted from  E.  Teleni and R.M. Murray,  1991 J. Scoring 
Scoring  should  be  undertaken  (e.g.  morning)  before  an 
animal has consumed  a large quantity of feed and/or water 
as  these  can  bias  the  assessment.  The  more  specific 
anatomical  parts  of the  cow  used  in  assessing  its  body 
condition are shown in Figure 2.3.5. T he broad divisions of 
body scores  based  on the shape of the back thigh muscles 
(Semitendinosus  and  Biceps  fe11'101'is)  viewed  from  the  side 
[Figure 2.3.5(a)] include: 
(a) Side view of back thigh muscles 
(b) Side view  (Ongole cow) 
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scores  1 to 4 in which the muscles are wasted and give 
a concave appearance, 
scores  5  to  7  in  which  the  muscles  have  a  straight 
appearance, and 
scores  8  to  lO in  which  the  muscles  bulge  to  give  a 
convex appearance. 
The individual scores  are made by assessing  (visually and 
by feel) the amount of fat  cover over: 
the  lower  back  bone  (lumbar  vertebrae)  and  its 
horizontal "wings" called the transverse processes, 
the lower rib cage, 
the hooks (tuber coxae), 
the hips (trochanter  Inajor), 
the pins (tuber ischiz), 
the tail-head, and 
the back thigh 
Score  Description 
Emaciated  animal.  No  apparent  subcutaneous 
fat.  Condemned. 
2  Marked emaciation. T he back bone,  ribs, hooks, 
hips,  pins and tail-head are sharply visible. 
3  The  lower  back  bone  still  has  a  sharp  feel  but 
less so than in score 2. 
4  The ribs and back bone are less  protruding than 
in  scores 2 and 3. 
5  T he  transverse  processes  are  less  obvious  than 
scores  2 to 4. 
6  Ribs  are  still  visible,  back  bone  barely  visible, 
httle fat cover. 
7  Animal is  smooth  and well  rounded,  back  bone 
cannot be seen but easily felt, hooks not visible. 
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8  Animal is well  covered with flesh  and some fat. 
Back  bone  can  be  felt  with  firm  pressure  but 
feels rounded rather than sharp. 
9  Animal is  well  covered with fat. 
10 Heavy deposits of fat;  fat cover around tail-head 
very prominent. 
2.3.5  Summary 
T he steps that a Field Advi er might follow in assisting the 
farmer develop a feeding and management strategy for his 
draught animals are outlined below: 
(i)  Know the farmer's exact purpose for rearing draught 
animals. 
(ii)  Know  the  cropping  pattern  (and  therefore  draught 
work  pattern)  on  the  farm.  Chart  the  patterns  as 
illustrated in Figure 1.3.2 for example. This will make 
things clearer. 
(iii)  Estimate  the monthly available  fodder DDM on the 
farm  and  immediate  surrounds  and  estimate  LU 
carrying  capacity  for  the  farm.  At  this  point  the 
Adviser should be able  to  inform  the farmer  of the 
optimal  number of LU he can carryon his  farm. 
(iv)  Using  information in Figure  2.3.3  and  on cropping 
and  work  patterns  in  (ii),  optimise  the  breeding 
pattern for the farm. 
(v)  Using  information  in  Tables  2.1A,  2.3.1  and  2.3.2 
estimate  the  monuLUy  ME  requirements  and 
consumption by the draught cows. 
(vi)  Determine using information from  (v) whether the feed 
resources  available  are  able  to  maintain  the  draught 
cows in body condition which is  compatible with good 
productivity.  Use Table 2.3.3 and Photograph 2.3.3 to 
help you make this judgement. Note that a feed energy 
deficit  of  about  28  MJ  ME/day  would  result  in  a 
liveweight loss of about 1 kg/day. 
(vii)  Assess  the  need  and  potential  for  introducing 
shrub/tree legumes to add to the farm's feed resource. 
(viii)Keep in mind that: 
• If the farmer's purpose for rearing a draught animal 
is  for draught only then the primary aim of feeding 
is  to achieve or maintain a target liveweight. 
• If  he  rears  a  draught  cow  for  work  as  well  as 
frequent  calf production  then  the  primary  aim  of 
feeding  is  to  achieve  or  maintain  a  target  body 
condition score. 
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J Perkins and M  Sabrani 
Each  specialist  looks  at  draught animals  from  a  different 
perspective.  Nutritionists are concerned  with the range of 
feeds available and the effects of different feeding systems; 
engineers  may  look  at  the  relationships  of  animal, 
equipment  and  lands,  seeking  the  efficient  transfer  of 
power to achieve work; veterinarians evaluate the effects of 
changes  in  health  status  on  the  animal's  capacity  to 
perform.  Economists,  and  especially  those  interested  in 
farm  management,  try  to  determine  the  contribution  of 
draught animals to the farm as a business.  T his evaluation 
is  often  posed  as  a  question,  for  example:  Are  draught 
animals  profitable?  What  are  they  worth?  What  is  their 
value  to  the  farmer  and the  farm?  T his  chapter  seeks  to 
answer such questions in two ways.  Firstly, we discu s the 
most  important  factors  which  influence  the  economic 
analysis  of  cattle  and  buffalo  enterprises;  secondly,  we 
provide a format for the evaluation of draught animals on 
smallholder farms, plus some examples. 
It is  important to acknowledge - right at the outset -
that we can only provide the guidelines for analysis.  There 
are  more  than twenty  million  farm  families  in  Indonesia. 
Each is  different in some way with regard to the resources 
they  control  and  the  goals  they  strive  to  achieve.  These 
differences can be large even within one desa  but may vary 
enormously  between  different  locations.  Many  of  these 
differences will  have been fundamental to the development 
of  local  farming  systems:  the  area  and  type  of  land 
available;  climate;  topography;  markets;  social  and 
individual attitudes and preferences. 
The people who can best interpret and integrate these 
local conditions are the  people who live  there. It is  up  to 
people such as  you - extension staff with access to  local 
farmers  and  with  knowledge  of  local  conditions  - to 
adapt our guidelines  to  your  situation.  In  particular, 
add important factors which we have not included; exclude 
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things  which do not apply in  your area; use  current levels 
of input and output  prices;  change our assumptions to  fit 
your circumstances.  There  is  no  single  farm  budget that 
can  stretch  to  fit  all  the  conditions  of  Indonesian 
agriculture.  General  techniques  and  methodologies  of 
evaluation are useful  in  assessing agriculture as  a business 
but  clear  thinking  on  how  to  apply  these  techniques  to 
your area is the best method of all. 
There are some important general points that should be 
kept  in  mind  throughout  this  chapter.  Three  deserve 
particular attention. 
3.1.1  Cash, money, profit and economics 
For many people, economic  terms such as  'cash', 'profit', 
'costs' and 'money'  are  considered  to  be  interchangeable 
or, at least,  different parts of the same thing - economics 
and economic analysis.  They believe that economics is the 
study of money  (or  cash);  profit  is  what is  left when we 
deduct the cash costs of an  activity from  the cash  income 
earned;  the  activity  with  the  biggest  cash  profit must  be 
the  best.  This  is  not  the  case.  Cash  and money  are  only 
part of the story. 
Economics  is  the study of  resources  (of all  types)  and 
the results  that will  come from allocating these resources  to 
different uses.  For example,  what if  a farmer  can  use  his 
or her labour to plant either a crop  of rice, or cassava, or 
look after cattle? How can we  choose between these alter-
natives?  Economists  are  particularly  interested  in  the 
efficient allocation of resources where efficiency is defined 
as  the outcome which has the great utility, or value,  to the 
user.  It  is  these  concepts  of utility  or  value  that  many 
economists  consider  'profit'  - what  is  the  best  outcome 
that I can get from the resources available?  In  the case of 
the rice,  cassava or cattle example we  cannot provide any 
answer  until  we  know  the  value  of  each  crop  to  a 
particular farmer.  Cassava  may  yield  the  heaviest  output 
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so,  if production  is  the  criterion,  we  would  choose  that 
option.  But the  farmer  might prefer  the  taste  of  rice,  or 
cattle might have the highest value at the market. Cassava 
for weight? Rice for taste?  Cattle for cash?  Which one - or 
how  much of  each?  Until  we  have  a  better  idea  of  what 
the farmer is  trying to achieve we  cannot determine which 
are  the  better  options  to  select.  The  problem  is  how  to 
measure  the  different  possible  outcomes  and  select  the 
'best' alternative. 
Many  people  believe  that  the  best  outcome is  the  one 
that yields the largest profit in terms of cash. T his can be a 
fairly  straightforward  process  for  farm  management 
decisions in countries such as Australia or the USA where 
farmers  sell  most of their  output and buy all  their  inputs. 
Multiplying  the  farm  outputs  (e.g.  wheat,  cattle,  eggs)  by 
the prices  received for each will  provide an estimate of total 
farm  income.  The cash value  of the inputs  (e.g.  fertilizer, 
fuel,  feed)  purchased  to  produce  these  commodities  will 
give  an  estimate of total farm costs.  Deducting costs from 
income will  give  us a  forecast  of net profit in  cash terms. 
Adjusting  the  land  areas  devoted  to  different  enterprises 
will  show  whjch  combination,  and  size,  of  farm  activities 
might provide the largest cash profit, or 'best' outcome. 
The analytical process for smallholder farms is not that 
easy.  Much  of  their  output  is  not  converted  to  cash. 
Farmers might harvest two tonnes  of rice, keep one tonne 
for home consumption and sell  the other tonne for money. 
Family labour is one of the largest inputs  on a village farm 
but the  family  do  not pay each  other cash  for  the  hours 
tl1at  they put into planting or harvesting or cutting feed for 
cattle and buffalo.  Non-cash inputs and non-cash outputs 
are  a  common  feature  of  village  production  and  it  is 
extremely important that we  do not ignore them. T hey are 
just as important when making decisions as  are those other 
items which can be measured in  terms of money. 
It is  a  common  mistake  to  equate  cash  profits  with 
economic  sense,  particularly  for  cattle  and  buffalo  enter-
prises. A three-year-old animal may be sold for Rp 500 000 
and the farmer may have spent only Rp 20 000 cash on the 
animal  during  that  time.  It  looks  like  a  'profit'  of 
Rp 480 000 but .......... what about the hundreds of hours 
that have gone  into  collecting  feed,  or  tending the arumal 
whjle  it grazes?  Can  we  put 'time'  into  our budget? That 
labour is worth something to the farmer or tl1e family.  Do 
they  feel  that,  overall,  it  was  worth  the  time  and  effort 
spent  on  cattle?  Was  it  truly  'profitable'  to  them?  Or 
would it have been better to have spent those  hours doing 
something else? 
We shall  touch on  these  points  and also  uggest ways 
by  which  you  can  incorporate  non-cash  items  into  your 
analysis.  But  - don't  forget  - money  is  only  part  of 
economics.  Keep  asking  yourself,  'Can  I  explain  what  a 
farmer does by cash alone? If not, what else  is to be taken 
into account?' 
3.1.2  Muscle or meat 
If  you  ask  farmers  why  they  keep  cattle  or  buffalo,  they 
will  often  give three  reasons - work,  income and savings. 
The answers may vary only in their ranking. Some farmers 
nominate  work  as  most  important  while  others  choose 
income or  savings  as  their  first  preference. This  variation 
is important as  it emphasises, firstly, that cattle and buffalo 
are  kept for  a  number of reasons  and,  secondly,  that the 
draught  ability  of  the  animals  is  often  not  their  most 
valuable feature.  Indonesian Government statistics  display 
this  point  neatly.  When  classifying  cattle  the  statistics 
distinguish  between  sapi  perah  (dairy  cattle)  and  sapi 
powng (beef cattle).  0  classification is  made on the basis 
of working animals. 
The  draught  functions  of  animals  are  obviously 
important. Land must  be prepared  for  cropping and  this has  to  be  done  quickly  at  the  appropriate  time.  Many 
farmers  keep  cattle  and buffalo  to  ensure  that their  land 
tillage  needs  are  met  when  required.  These  are  'draught 
animals'  because  they are  kept to  do  that  essential  work. 
However, the length of time that draught animals actually 
work at ploughing or levelling is often rela6vely short. 
T he  'average'  figure  for  draught  work  is  around  35 
days  per year  for  farmers  who  rear  draught animals  but 
this  does  vary  widely  (e.g.  Sec60n  1.3.5).  If we  use  that 
average  es6mate  of 35  working  days  in  a  year  a  quick 
ca1cula60n soon shows that these 'draught animals' are not 
working  for  330 days  of  the  year.  Hovvever,  they  require 
feed and attention for all  the days  of the year.  It is  obvious 
that, for most farmers,  the value of draught work alone is 
an  insufficient  reason  to  keep  them  on  the  farm.  Their 
total  contribu60n  to  the  farm  comes  from  a  number  of 
things which cannot be ignored in the economic evalua60n 
of so-called draught animals. 
One suggestion is that we bias our own percep60ns by 
calling them draught animals and  assessing them on their 
draught ability  (or muscle). The  non-draught aspects -
which  we  could  summarise  as  'meat'  - might  be  the 
clinching reason  for a farmer who is judging the value of 
an  investment into  buffalo  or  cattle. It may  be  better  to 
think  of  them  as  'draught-capable'  animals  or,  simply, 
cattle and buffalo. 
The  many  reasons  for  raising  ruminants  on  farms  is 
confirmed  if  we  look  at  the  patterns  of  ownership  in 
Indonesia.  All  Indonesian farmers plant field  crops of some 
type  and all  such  crops  require  that land be  prepared in 
some way  prior to  plan6ng.  If animals were kept only for 
draught purposes we  could forecast that the large ruminant 
popula60n  would  be  distributed  in  similar  propor6on  to 
the areas of arable land.  However, this is definitely not the 
case.  Cattle  and  buffalo  popula6ons  are  'lumpy'  in  their 
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spa6al distribu60n.  In some  parts,  such as  East Java  and 
Madura,  cattle  are  common  on  farms;  in  many  others, 
large  ruminants  are  rela6vely  rare. This raises  a  question 
worth  considering  for  your  own  area  - why  do  some 
people choose to rear cattle or buffalo while others prefer 
not to  so do? Madurese people are known as  cattle farmers 
and  it  is  common  for  95-100%  of farm  families  to  rear 
cattle. A study in  Subang, West Java, showed that 95% of 
farmers  did  not  rear  cattle  or buffalo  and  there  will  be 
many parts  of  Indonesia  where  no large  ruminants at all 
are  kept.  These  are  deliberate  choices  - the  Madurese 
farmers  definitely  believe  that  it  is  'worth'  keeping  cattle 
but most  Subang farmers  obviously  do  not.  There are  a 
number of reasons that might explain these differences but 
the main lesson for us is that different circumstances bring 
forth a different response, particularly: 
Cattle and buffalo are mul6-purpose animals. 
Draught is  only one of the functions they can provide. 
Draught is  certainly important but, for many farmers, it 
may be a func60n of minor importance. 
Different farmers have different attitudes towards cattle 
and buffalo. 
3.1.3  Cattle and buffalo 
The main  providers  of  draught  animal  power  (DAP)  in 
Indonesia  are cattle and buffalo.  Horses  are used  in  some 
areas but are relatively insignificant. This chapter does not 
differentiate  between  cattle  and  buffalo,  assuming  that 
either  type  makes  an  equal  contribution.  The  most 
important differences  from  a farmer's viewpoint relates  to 
sex  - females  can  bear  offspring,  and males  can be  sold 
young without legal  complica60n. 
Weight  is  the  main  factor  affecting  the  total  pulling 
capacity  of a  draught  animal.  Animals  can  overcome  a 
draught force of 11- 14% of bodyweight on a regular basis, 
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thus  a  heavier  animal  can  pull  a  heavier  plough  or work 
more difficult soils  regardless  of whether  that animal is  a 
bull or cow.  There are some important minor differences: 
cattle are more heat-tolerant and might work a longer day. 
But most of the arguments on which is the 'better' animal 
- cattle  vs  buffalo  or  Ongole  vs  Bali  - are  arguments 
which  come  from  the  pa  ion  of  the  individual  owner, 
'Mine  is  better  than  yours!'  Our  general  approach  and 
budgets  must  be  simplified  but it  is  up  to  you  to  adapt 
these  to  local  conditions.  If  you  work  in  an  area  where 
buffalo  are  highly  prized  but  cattle  are  not,  then  use 
buffalo  prices  and  buffalo  costs.  T he  general  methods  of 
evaluation need  not distinguish  between cattle and buffalo 
but  the  details  certainly  should  if they  are  important  in 
local circumstances. 
T he next sections of this  chapter discuss the contribu-
tions made by cattle and buffalo  to the farm  business and 
what i  required to maintain them on the farm. For conve-
nience we label these outputs and inputs.  Outputs cover 
items  that might contribute directly  to  other activities  on 
the farm (e.g.  ploughing the land to prepare for a crop of 
rice) and  also  items that go  off the farm (e.g.  the sale of a 
calf at a market). Similarly, inputs include items that come 
from  the farm's resources (e.g.  the use of family  labour to 
collect  feed)  and  those  that  are  brought in  from  outside 
the farm  (e.g.  purchase of veterinary medicines). 
We have  to  concentrate on the most important inputs 
and  outputs,  which  are  listed  below,  and  will  probably 
leave out  some minor items that could have local signifi-
cance. Two criteria have been applied in compiling the list. 
First,  what are  the  most valuable  outputs  that a  draught 
animal  produces?  Second,  what  are  the  most significant 
costs  of  production? In Section  3.4 we  shall  reduce this 
list  even  further,  selecting  those  items  which  are  most 
essential  to  incorporate  in  the  evaluation  of a  cattle  or 
buffalo enterprise. 
3.2  INPUTS 
This  section  discusses  some  outputs  from  cattle  and 
buffalo,  particularly those  outputs which  might contribute 
income to the farm: 
draught work 
sale 
offspring (from female animals only) 
manure 
store of wealth 
status 
other outputs. 
3.2.1  Draught work 
Figure 3.2.1 summarises the position of draught animals in 
Indonesian  smallholder systems.  As  horses are  not widely 
used only cattle and buffalo are considered in our analysis. 
Animal  power  can  be  applied  to  many  tasks.  Apart 
from  preparing  land  for  crops  (ploughing,  harrowing, 
levelling)  draught  animals  can  pull  carts  and  sledges  to 
transport  people  or  cargo;  power  pumps  for  irrigation 
water;  power machinery  for  grain  milling;  provide  recre-
ation  and  sport.  However,  we  have  to  limit  ourselves. 
Carting and haulage tend to be the work of specialists who 
use  animals  trained  for  these  purposes.  Few farmers  use 
the  same  animals  for  both  ploughing  land  and  hauling 
carts.  We can ignore these activities for our purposes and 
concentrate  only  on  the  use  of  cattle  and  buffalo  on 
farmer's fields. CROPPING CYCLE 
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Alternative sources of power 
Preparing land for crops requires energy applied as power. 
Draught  animals  are  only  one  of the  many  alternative 
sources  of power  that  can  be  used  for  land  cultivation. 
This  point  is  critical  to  our  assessment  of the  value  of 
draught animals. 
Land must be cultivated before a crop can be sown or 
transplanted. Preparation of that land can be supplied in a 
number  of  ways  - human  labour,  animal  power, 
mechanical  power.  Land  prepared  by  any  of  these 
methods  should  produce  the  same  yield  (i.e.  at  the  one 
location - yields will  obviously vary at different places and 
at  different  times,  for  many  reasons).  Thoroughness  of 
land preparation is  a factor that will affect yield but, if land 
is  tilled  to  an appropriate extent,  similar yields will  occur 
whether that land is  tilled by hand, by draught animals  or 
by a tractor. 
It is  a  small  but  important  point  that  there  are  no 
intrinsic benefits from  using DAP for land tillage.  It may 
relieve some people from the drudgery of digging land and 
free  them for  other tasks.  It may reduce the use of fossil 
fuels  to power tractors, but - in terms of crop production 
- draught animals  can be  substituted  equally  effectively 
by alternative sources of power. 
Some farmers  will  strongly  prefer a  particular method 
but  this  preference  usually  springs  from  their  long 
experience  and  traditional  values.  They  feel  more 
comfortable with  what they  know.  One example came to 
us  from  Lombok,  where  traditional  land  preparation 
through trampling (merancah)  was  compared with the use 
of DAP and implements on adjoining village fields.  There 
was  no difference between yields  that could be attributed 
to  one method or  the  other and the  costs of land prepa-
ration  were  very  similar.  Yield  differences  (which  were 
large)  appeared  to  relate  more  to  the  timeliness  of 
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planting. Farmers  planting late in  the season  received less 
rain  on  their  fields  and,  generally,  recorded  the  lower 
yields.  Yet  some  farmers  still  insisted  that  merancah  was 
better. They believed  that  it produced more rice and total 
production  was  greater  in  the  old  days  when  everybody 
used it.  People who preferred OAP similarly felt that theirs 
was  the  better  method  but the  measured  results  showed 
that  neither  system  affected  rice  yield.  What  was  of 
particular interest was the gradual replacement of merancah 
by  DAP  on  the  island. This  is  probably because  DAP  is 
'cheaper'  than  merancah.  Although  the  two  methods  cost 
the  same  to  prepare  a  given  area  of land  the  OAP  unit 
comprises  only two animals  whereas  a group of merancah 
buffalo  numbers  ten  to  fifteen  animals.  It  obviously costs 
more  in  terms  of labour and management to look after  a 
group  of  fifteen  animals  than  only  two,  once  the  land 
preparation period is finished for the year. 
The  market for power 
Human labour,  OAP  and mechanical power are  physical 
substitutes  in  land  preparation.  The  same  is  true  in 
economic terms. In many parts of Indonesia, DAP  is only 
one  of  the  competitors  in  the  market  for  power  and, 
particularly,  power for land preparation. 
This  is  an  especially  important point  for  economists. 
The existence of a market for a resource tells us  that prices 
will  be  formed  in  that  market  by  competition  benveen 
participants  to  provide  a  service  or  commodity.  Further, 
the  price  in  that  market  will  reflect  the  value  of  that 
commodity  or  service  both to  the  people  who  use  it  and 
those  who  supply  it.  In  simple  terms,  farmers  will 
recognise  that  price  and  adjust  their  use  of resources  to 
that price (and many others) when determining what is the 
best strategy  for them  to  follow. For example,  if a farmer 
can  hire  a  OAP unit and  a  ploughman  for  Rp  3000 per 
day this information  enables  him to estimate whether it  is 
cheaper  to  hire  draught  animals,  or  people  or  tractors. 
Similarly, he can estimate whether it is better to rent-in the 
power to prepare his land or raise draught animals and do 
it  himself.  It could  be  predicted  that,  if  the  market price 
for  power  were  low  there  would  be  little  incentive  for 
farmers  to  raise  draught  animals;  conversely,  if the price 
were  relatively high,  there  would  be  a  strong  incentive  to 
raise cattle and buffalo for draught work. 
If  these  different  types  of  power  are  physical  and 
economic substitutes  for each  other, what will  influence the 
farmer in choosing one of these alternatives  (or, as  it usually 
happens,  some  combination  such  as  draught  animals  and 
hand labour?). As  with all  such choices, a number of factors 
are taken into account.  One unit of hand labour will  be the 
slowest to prepare a given area of land, a tractor is  quickest 
and  OAP somewhere between  these  two. Availability  might 
be  an  important  criterion;  soil  type  another.  Economists 
would  contend  that,  over  time,  farmers  will  choose  the 
method that cultivates a given area of land at the lowest cost, 
subject  to  availability  of that power  source  when  required. 
So,  if  wages  for  hand  labour are  very  low,  a  farmer  might 
choose to employ only labourers as any other form of power 
will  be more expensive.  If the farmer is cropping rice in an 
area irrigated by an irigasi teknis system he may prefer to rent 
tractor power as  the job must be finished quickly in time for 
the phased release of water through the canals. 
Farmers choose  and  combine  alternatives  according  to 
circumstances  which  obviously  vary  from place  to  place. 
There is  no 'cheaper' way to prepare land  in all  situations. 
T he cost of land preparation  (to the appropriate standards) 
is the required  number of hours  of work multiplied  by  the 
price  per  hour for  that  work.  Prices  will  vary  in  different 
areas  and the number of hours required will  depend  upon 
soil  type.  The  changes  in  these  two  variables  alone  will 
bring about different solutions for different areas. However,  because  there  is  a  market  for  power  and  a 
number  of  potential  suppliers  we  find  that  competitive 
prices  develop  for  using  these  suppliers.  T he  prices  that 
you  should  use  when  estimating  your  budgets  are  the 
prices  that have  developed in  your area such as  the wage 
rates for hiring day labour, the rates for hiring a DAP unit 
or  the  costs  of  renting  a  tractor.  There  are  no  'official' 
prices for  these activities.  They have  been  formed  in  the 
market for  power  and  reflect,  to a  large  extent, the value 
placed  on  these  types  of work  by  those  people  actively 
involved in the system. 
Draught work as an output 
We have  already said  that  draught  work away  from  farm 
fields  will  not  be included  in  this  general  analysis.  If you 
are  involved  in  the  analysis  of a  system  where  the  same 
animals  are  used  for  both  land  tillage  and  hauling  carts 
then the off-farm activities should also be included for that 
particular budget. 
The  most  common  use  of  draught  animals  on 
Indonesian farms is the preparation of flooded ground for 
rice  production.  In some areas  cattle  and  buffalo  are also 
used  for  land  tillage  on  dryland  crops,  e.g.  maize  or 
groundnuts  (see  Section  1.3.5  and  Figure  1.3.2).  Very 
little  use  of  draught animals  has  been recorded for  other 
cropping activities such as inter-row weeding. 
Three  main  categories  of  tillage  work  are  common: 
ploughing, harrowing and levelling. Of these three the use 
of the  plough  and the  leveller are  most widespread.  The 
harrow  is popular in some areas and  not found in others. 
There  are  many  variations  of  these  three  types  of 
equipment,  including  their  design,  the  materials  from 
which they are constructed and their utilisation on the field 
(see Section 4). 
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From  an economist's viewpoint,  the key  variable is the 
number  of days  (or hours) that the  draught animals, 
their  associated  equipment  and  the  ploughman 
require to complete land preparation to the standards 
expected, and accepted, at any defined location. 
Total  usage of a farmer's draught animals will be deter-
mined  by the area of land  that is  to be covered,  the work 
rate of the draught unit and the preferred condition of the 
soil  after  tillage  is  completed.  T hese  last  two  factors  -
work  rate  and  preferred  soil  condition  - are  very 
important and highly variable. 
Work rate 
T his will  be determined, firstly,  by the crop and soil types 
and,  secondly,  by  a  host  of other  factors,  including  the 
number  and  weights  of  the  draught  animals  used; 
suitability  of  equipment;  skill  and  efficiency  of  the 
ploughman;  level  of urgency  to  complete  the  task.  Just 
considering  crop  and  soil  variations  alone  shows  how 
complex  the  problem  can  become.  Wetland  rice 
production  and  dryland  maize  production  provide  very 
different working  environments for  draught  animals.  The 
work rate on a dry field  for  maize will  obviously be much 
faster  than  on  flooded  sawah.  Variations  will  continue 
within  the  one  cropping  type:  heavy  clays  are  harder  to 
work  than  light clays;  the presence of sub-soil  stones  will 
slow down work in one field compared to another than has 
light, well-worked soils  (see Section 2.2). 
Preferred end result 
It is difficult for farmers to  specify the condition  in  which 
the  soil  should  be  at  the  end  of tillage  and  even  more 
difficult for outsiders to judge. Some farmers might prefer 
their soils to be more heavily-worked and free of all stones 
and  trash.  Others  are  willing  to  accept  a  less  intensive 
treatment,  perhaps  because  they  lack  the  resources  to 
3 84 
complete  the  job  to  that standard or feel  that there  is  no 
great benefit  in  doing the job very thoroughly.  For them, 
cukup baik or 'good enough' might be quite appropriate. 
One  example  of  the  variations  in  tillage  practices  is 
shown  in  Table  1.4.3.  Summarised  in  that  table  are 
responses  to  questions  regarding  tillage  practices  - how 
many  times  do  you  use  the plough  or leveller  to prepare 
sawah for irrigated rice production? 
Many variations were recorded and none could be said 
to be 'better' than any other without a lot more research. 
The  results  came from  farmers  in  one  desa.  Imagine  the 
increase in  complexity if we  examined the work practices 
and efficiencies at more places and with more people. For 
these reasons,  it is  better to ignore problems such as  work 
rate,  speed,  depth  and  management  and  ask  farmers  in 
your area the really important questions: 
How many days do your draught animals work on your 
land? 
How  many  days  do  your  draught  animals  work  on 
other people's land? 
These answers will  be improved further by relating the 
number  of days  worked  with  season  or  crop.  This  will 
show  the  pattern  of  work  over  the  year,  i.e.  is  work 
concentrated  all  at  one  time  of the  year  or  is  it  spread 
across  a  number  of sequential  crops  (e.g.  Figures  1.3.2 
and 1.3.3)? The area of land worked during those days is 
largely  irrelevant.  It is  of no significance  for  our analysis 
whether the land is  easy or difficult to plough or whether 
the farmer is  an efficient ploughman or not. 
A  necessary  subsidiary  to  the  second  question  is  the 
price for one day's work on another person's land, 'What 
is  the price for renting a DAP unit for one day?'. To this 
could be added, 'Does this price vary during the year?' If 
the  answer is  'Yes' to  this  last question we  need to  know 
both the number of days for  each period and  the appro-
priate  price  per day for  each period.  All  this  information 
will  definitely be used in your evaluation. 
Of the  two  categories  of output  listed,  B  (below)  is 
easier  to  quantify.  For  example,  if the  farmer's  draught 
animals  are  rented  out  for  six  days  to  plough  another 
farmer's  fields  and the  price  for  renting those animals  is 
Rp 3000 per day, the value of that work is  6 x Rp  3000 = 
Rp18000. 
For A  (below), working on the farmer's own land,  the 
procedure  is  not  so  easy.  A  farmer  might  use  his  own 
cattle for a total of twenty days in the year to plough and 
level  his  land.  He uses  his  own  labour but  - how do  we 
value the benefits of the draught animals' work? There are 
two useful things to consider. 
A.  DRAUGHT ANIMAL WORK ON OWN FARM 
•  Period 1  * 
•  Period 2* 
•  etc 




B.  DRAUGHT ANIMAL WORK ON OTHER PEOPLE'S 
FARMS 
•  Period 1  *  ( __  days x Rp __  /day)  Rp __  _ 
•  Period 2*  ( __  days x Rp __  /day)  Rp __  _ 
•  etc 
Total value of work on other 
people's farms/year  Rp 
* Period  1,  Period  2,  etc  refer  to different cropping periods  of 
the  year,  e.g.  main  rice  planting  period;  second  rice  planting 
period; paLawiJa  preparation, etc. First, by using his  own animals the farmer has avoided 
the  cost  of hiring  DAP  (or  human  labour,  or  tractors) 
from another person. He has had to devote twenty days of 
his  own labour to plough the fields  with the animals  (and 
we  must remember to  treat  those  days  as  a  cost in  later 
sections) but the benefit - to the farmer - is  not having 
to employ someone else to do the work. 
Second, we can put money values on this saving (if we 
so wish to do)  by using the market price for  DAP. If the 
farmer  did  not  have  draught animals  it  would  cost  him 
about  Rp  60000  to  prepare  his  land  (20  days  x 
Rp 3000/day). By  using his  own draught animals  he  has, 
thus,  saved  those  Rp  60000  less  the  value  of his  own 
labour. If we  put these items together the direct draught-
related benefits can be expressed as: 
the number of days worked on the farmer's own fields 
(  cost-saving benefit) 
income earned from renting-out the draught animals to 
plough other farmers' fields  (income-earning benefit) 
It is  completely wrong to attribute the whole value of a 
crop  to  the  fact  that  the  land  was  prepared  by  using 
draught  animals.  Some  people  might  say,  'The  draught 
animals prepared 0.5 ha oj ground.  That  land produced Jour 
tonnes  oj rice  worth  Rp 800 000.  Without  those animals  the 
land would not  be prepared  thereJore those  animals  beneJited 
the Jarm  by Rp 800 000. ' 
This is  not correct.  The land  certainly  needed  prepa-
ration  but,  similarly,  seed  was  also  needed  plus  rain, 
sunshine,  fertilizers,  human labour and much more.  The 
use  of DAP was  no  more  critical  to  the  production and 
harvesting  of that rice  than  any  other input.  We  cannot 
assign  the  whole  value  of the  crop  to  just one  preferred 
variable. 
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Limits to rental income 
If we  consider the two  main draught-related  benefits it  is 
obvious that the first  (working on the farmer's own land) 
is  limited. Land area for  most farmers is  usually 0.5 ha or 
less.  Once the land has been ploughed there are few  other 
contributions  that the  draught animal  can make until the 
next  ploughing  season.  However,  the  prospects  for 
ploughing  on  other  peoples  lands  for  cash  do  not  look 
limited as  there are  many other farms. It looks  easy,  and 
inviting, to maximise draught income by spending a lot of 
time renting-out draught animals to other people. 
In  practice  this  option  is  limited.  Remember we  said 
that informal markets for  power have  developed in  many 
Indonesian  villages.  This  means  there  are  many  other 
people willing  to  supply power for  rental at the prevailing 
local  rental  price,  either  through  hand  labour,  draught 
animals  and  - in  some  areas  - tractors.  For anyone 
farmer  to  increase  his  share  of  the  local  power  rental 
market  he  must displace  other competitors.  This will  be 
difficult.  In addition, the periods of land preparation tend 
to occur at about the same time at anyone location. There 
will  be peaks of tillage activity when every farmer is  trying 
to get fields  prepared and all  operators of draught animal 
units will  find work. Then, the planting season is  over and 
there  is  little  ploughing  work  for  anyone.  These troughs 
and peaks of activity will  work to limit the number of days 
that draught animals  can  be  rented-out and  so  limit  the 
amount of income that can be earned from DAP rental. 
In general,  there  is  more DAP available  in rental areas 
where  cattle  and  buffalo  are  relatively  few  in  number. 
Conversely,  where  the  ownership  of cattle  and buffalo  is 
common - as  in  parts  of East Java  - animals  tend  to 
work  less,  simply  because  more  are  available  to  do  the 
required  work.  This  was  well  illustrated  in  a  study  that 
asked farmers from different areas how many days per year 
they used their animals for draught work (Figure 3.2.2). 
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The general  trend  is  clear.  In  areas  with  relative  low 
numbers  of  large  ruminants,  such  as  Pandansari,  some 
farmers  used  their  cattle  or  buffalo  for  up  to  200 
days/year.  In the  high  density  areas,  such  as  Sudimulyo, 
farmers said  that about 15 working days per year  was  the 
average. 
For  our purposes  the lesson  is  that  there are  effective 
limits on  the number of days that draught animals will  be 
used for land preparation. This reinforces the importance 
of those  simple key  questions that you  need to ask people 




How  many  days  per  year  will  your  draught  animals 
usually work on  your land? 
How many days per year do you  rent-out your draught 
animals to work on other people's land? 
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150 
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Comparison of days of draught work and cattle + buffalo densities at 
Five village sites in  Indonesia (Petheram et al.  /989). 
3.2.2  Sale value 
The sale  of an animal will  give a farmer the single greatest 
cash  return to  the  total  investment of money  and  effort 
made  in  cattle  or  buffalo.  For most farmers,  sale is also 
the most 'profitable'  part of the investment. For this 
reason alone it is  the  factor that can  never be overlooked 
when  assessing  the  economic  performance  of cattle  and 
buffalo enterprises. 
Consider  a  hypothetical  example.  A  farmer owns  two 
cows  which  are  used  for  ploughing on  his  farm and  are 
also  rented-out  to  work  on  other  people's  land  in  the 
village. The cows are each  worth Rp 600000 and, in  that 
village,  he  can  earn  Rp  3000  per  day  for  renting  the 
draught animals to work for other farmers.  If he sells one 
of the cows he will  receive  cash  equivalent to the income 
earned from 200 days of draught rental  (200 x Rp 3000). 
If he  usually  rents  his  draught animals for  forty days  per 
year  (which  is quite  a  high rental level),  the sale  value of 
just one cow is the same as the draught rental income (for 
two  cows)  from  five  years of  draught work.  You  do  not 
have  to  be  an economic genius  to  understand  where  the 
economic value  of that animal  lies.  Of  course,  raising  the 
animals involves  costs of many kinds which  will  dilute the 
size of this gross  return but the important point is tllat, for 
most  farmers,  it  is  the  sale  value  of cattle  and  buffalo 
which  represents  the  real  strength  of  their  economic 
performance. 
Why should farmers sell  their animals?  It is  an obvious 
question and has  an equally obvious answer.  Farmers  sell 
their  animals  because  other  people  want  to  buy  them. 
When we go to the next questions - who are these  people 
and  why  do  they  want  to  buy  cattle  and  buffalo  - me 
picture becomes  more complex. Many people want to buy 
large  ruminants  and  for  many  reasons.  Sometimes  the 
purchasers  might  be  other  farmers.  They  want  to  buy 
animals  because  they  need  them  for  draught  work;  they buy young animals and fatten them to sell  later; they want 
to  increase  the  capital  assets  on  their  farm.  Frequently, 
however, animals are sold because other people want to eat 
them.  It is  reasonable  to  suggest  that  the  market,  and 
prices,  for  cattle  and  buffalo  are  largely  driven  by  the 
market for meat. 
The relationship  between  sale  by  tl1e  farmer and final 
consumption  is  often  a  very  protracted  one  in  terms  of 
time, location and transfer of ownership. A calf born today 
might be slaughtered two, ten or twenty years later.  It may 
end  up  at  an  abattoir  hundreds  of  kilometres  from  its 
birthplace;  it  will  probably  have  passed  through  a  long 
chain  of owners;  it  may  have  been  a  draught animal  for 
some  of its  years.  However,  it  is  safe  to  say  that  most 
cattle  and buffalo  in  Indonesia will  end up as  soup, steak 
or  satay; some  sooner and some later.  A few  animals  are 
not consumed  because  they have been affected by disease 
or illness  but the rest - young or old, tender or tough -
are  slaughtered  to  satisfy  the  demand for  meat  (and  by-
products  such  as  bones,  horns  and  leather).  It  is  the 
demand for meat which  creates  the prices,  and values,  for 
cattle and buffalo in  Indonesia. T hese ideas are reinforced 
if we look at  some population statistics  for  Indonesia  over 
recent years, shown in Table 3.1. 
Table 3.1  Human, cattle  and buffalo populations, 
[nd o n es~ (1975- 1990) 
1975  1980  1985 
millions 
People  135.7  151.0  167.3 
Cattle  6.2  6.5  6.5 
Buffalo  2.4  2.5  2.9 
head 
Cattle and buffalo  63  60  56 
per 1000 (people) 
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An  unusual  jump in  cattle  numbers was  recorded for 
1990  but,  generally,  the  proportions  have  stayed  fairly 
constant.  In 1975  there was  a total of 63  cattle or buffalo 
for each 1000 people.  In  1990 this ratio stood at 75:1000. 
These  figures  indicate  a  relatively  static  population  of 
cattle and buffalo expressed  in either absolute and relative 
terms. If the population remains fairly static, where do the 
offspring go? Obviously  some will  be  used to replace the 
animals  on farms  but lie balance will  have  been  slaugh-
tered. Farmers  have not increased tl1e  number of cattle or 
buffalo on their farms (they prefer to keep some 2-4 head) 
so the output from these farms is, in total, going for meat. 
If we  accept the  importance of  sale  value  in  our total 
assessment, the next step is  to look at the most important 
factors  that  affect  lie  particular  value  of an  individual 
animal.  This  is  necessary  because  lie  values  of similar 
animals  at  the  same  location  can  vary  enormously.  One 
study  at  lie  Purwodadi  livestock  market,  West  Java, 
estimated liat liveweight prices  for  cattle of lie same sex 
and  weight  can  vary  by  ±30  per  cent.  This  is  a  huge 
range, wili many implications for the evaluation process. 
The  main  factors  affecting  sale  value  can  be  sum-
marised as 




reasons for sale 
reasons for purchase 
price 
marketing systems. 
Weight and age 
As cattle and  buffalo grow older  they  become  heavier.  As 
lie  weight of  liese  animals  increases  so  does lieir  total 
value.  In  general,  older  heavier  animals  are  worth  more 
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than younger lighter animals. It must be kept in  mind that 
older  heavier animals will  have  used  more inputs  (mainly 
labour and  feed)  to  reach  this  weight than  younger and 
lighter animals. 
T he  general  relationship  of  increasing  value  with 
increasing  weight  (or  age)  holds  true  for  most  circum-
stances. There may be a fall  in value in the last years  of an 
animal's  life,  e.g. cows  which  have  had many  calves  may 
become  thinner,  lose  condition  and  have  a  fairly  low 
slaughter value. More important is the variability that can 
be expected in age and weight relationships. 
One source of variability is the type of animals.  Ongole 
cattle, for example,  will  nearly always  be heavier than Bali 
cattle at any given age.  Variation within type is  a feature of 
all  animal  populations.  Individual  animals  have  different 
genetic  potentials  for  growth,  regardless  of  the 
management  systems  used.  This  makes  it  difficult  to 
predict  the  likely  changes  in  weight  over  time.  Most 
Ongole  calves,  for  example,  have  reasonably  similar  birth 
weights  but,  three  years  later,  may  display  weight differ-
ences  of ±75 kg  or  greater. These  differences  may  reflect 
different  growth  potential,  different  feeding  practices  or 
different management.  Whatever  the  cause  the  important 
consideration from our point of view remains the effect on 
total  value:  heavier  animals,  in  general,  are  worth  more 
money;  animals  will  display a range of weights and  values 
even at the same age. 
Sex 
If  you  conduct  a  census  of  cattle  and  buffalo  in  an 
Indonesian  village  you  will  usually find  that mature  cows 
(e.g. four years and older) will  be the largest single group. 
Farmers  prefer  to  rear  cows  for  a  number  of  good 
reasons.  Cows  can  pull  draught implements,  bear  calves 
and can be sold. 
Male  cattle  tend  not  to  remain  long on  village  farms. 
They are grown as  'beef cattle and sold  at relatively early 
ages,  which  results  in a  lack  of  mature  bulls.  T here  are 
also  legal complications such  as  restrictions placed on  the 
sale  of females  in  an  attempt  to  build  the  size  of the 
national herd. These regulations reinforce the 'meat' value 
of young males. 
Male cattle  tend to  grow a  little  quicker than females 
and  have  a  higher  price  per  kilogram  reflecting  the 
likelihood that they will be slaughtered within their second 
or third  year.  In  total,  this  means  a  price  premium  for 
younger  males  over  younger  females.  Older  male  cattle 
and  buffalo  are  usually  heavier  than  females  of the same 
age  and  would  have  a  correspondingly  higher sale  value 
but there are relatively few such animals in most villages. 
Cows that are pregnant will  be more valuable than dry 
cows of a similar age and condition - after all, the buyer is 
virtually getting two animals rather than one.  There is also 
some  evidence  to  suggest  a  small  jump  in  the  value  of 
female  animals around two years of age as they  approach 
sexual maturity.  T his  increase may  reflect  their enhanced 
potential at that time. They have  survived to maturity  and 
can now conceive and raise calves. 
Condition 
T he  size  of an animal is  the  main determinant of  its  sale 
value but the general condition of that animal has  a strong 
effect. Cattle and buffalo that are thin, ill, or showing signs 
of neglect  or  poor m;atment  (e.g.  poor coat,  skin  sores, 
diarrhoea,  etc)  will  be worth  less  than  healthy animals  at 
the same weight.  The  condition  of an  animal is not easily 
incorporated into  a  general budget  so  we  tend to  assume 
that  animals  will  be  of average  weight  and  in  reasonable 
health.  However,  it  is  obvious  that,  in  a  budget  for  a 
particular farmer, the general condition of his animals will 
have a major effect on their value at any specific  time. Training 
Prior  training  of animals  may  affect  the  value  of  animals 
that are  being  purchased  for  draught  work.  If a  farmer  is 
choosing  bel:\veen  I:\vO  animals,  one  of  which  is  trained 
whereas  the  other  is  'wild'  and  requires  breaking-in,  the 
first animal should get a higher price. 
Reasons  for sale 
T he personal circumstances of the seller can  influence the 
price,  or value, of  the animal  being  sold.  Most sellers  are 
keen to obtain cash from the sale of their  cattle or buffalo. 
It  is likely that, the more urgent the requirement for cash, 
the  lower  the  price  that will  be  accepted.  A  farmer  who 
needs  to  repay  a  loan in  a  hurry  or  meet  urgent medical 
expenses  will  be  in  a  less  favourable  bargaining  position, 
something  about  which  most  traders  are  very  aware. 
Conversely,  a wealthy farmer is in  a position where he can 
afford  to  wait  for  a  good  offer.  In  his  case,  a  price 
premium may be obtained. 
Reasons  for purchase 
T he  position  here  is  similar  to  those  mentioned  above, 
although  the  effects  are  reversed. Anyone  who  is  keen  to 
make  a  quick  purchase  may  have  to  pay  a  premium; 
anybody  with  enough  time  can  afford  to  wait  for  a 
bargain. 
There are more generalised  patterns of price peaks and 
troughs throughout the year that will  also affect prices paid 
and received.  T he  most obvious examples  relate to public 
festivals.  T he  prices  of all  foodstuffs  tend  to  rise  during 
lebaran,  for  example,  and  the  prices  for  large  and  small 
ruminants  (and  poultry)  will  always  be  much  higher  at 
Idhul  Haj than  at any other  time of the year.  Both  buyers 
and sellers are well  aware of these rises and falls and adjust 
their  marketing strategies  to suit. 
For our purpose the most important points  with respect 
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to the many reasons for selling or buying cattle and buffalo 
are,  firstly,  that  there  is  a  reasonably  predictable  annual 
cycle of price variations (e.g. higher at festival  times; lower 
at  other  times)  and,  secondly,  there  will  be  additional 
variations  at  any  particular  time,  dependent  upon  the 
personal circumstances  of buyer and seller. All  such varia-
tions  should  be  taken  into  account only  if we  are  consid-
ering the circumstances  of a particular farmer.  For general 
budgets, use  the average or  conservative values  that apply 
in  your area.  Avoid  the  high  values  associated with  Idhul 
Haj  for  example  and,  similarly,  avoid  the  low  values 
associated with a forced or desperate sale. 
Marketing systems 
One  problem  associated  v vith  determining  the  sale  values 
of livestock  is  the  typical  secrecy  within  the  Indonesian 
marketing  systems.  The  result  is  a  lack  of  public  infor-
mation  which  makes  it  difficult for  the  farmer  (and even 
more  difficult  for  you!)  to  estimate  the  cash  values  of 
animals. 
Most  cattle  and  buffalo  are  sold  from  the  farm  to  a 
trader,  or  blantik;  some  are  taken  to  livestock  markets 
(again, usually to  be sold  through a blanlik); a few may be 
sold  directly  to  abattoirs  or butchers.  Whatever  happens, 
you  all  know tl1at  the  negotiations  are  conducted  in  quiet 
privacy.  T here  are  no  livestock scales  available  so  no  one 
knows how much the animals weigh. T he blanlik appraises 
the animal by eye and physical  inspection.  Money may, or 
may not, change  hands at the end of the negotiation.  The 
final result (e.g. how much did the animal weigh; what was 
the  price)  is  never  publicised  nor  recorded.  A  sale  takes 
place  but few  people  will  know  tl1e  details  of  what  really 
happened. 
Such  a  marketing  system  is  not  necessarily  bad 
(although it could be easily improved) but it certainly does 
not  provide  much  information  to  the  agricultural  public. 
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This has  the  effect of increasing uncertainty  about prices 
and values  of livestock.  Most  farmers have  a general idea 
of current prices but only those who have recently traded 
will  have  a  better  appreciation.  Such  uncertainty,  of 
course,  aids  the traders.  If farmers  are  unsure of current 
prices it puts the traders in a more powerful position. 
This uncertainty contributes to  a wide  range of values 
for  similar animals  of similar  weights.  One study of cattle 
(and  buffalo)  at  Purwodadi market,  West Java,  recorded 
the weights  of animals offered for sale.  Sellers  and buyers 
were asked  to  provide estimates  of the sale value for  each 
animal.  The  resulting  value:weight  relationships  for  51 
cows are shown in Figure 3.3. 
There is  a definite relationship in the graph - heavier 
cows  are  worth  more  than  lighter  cows  - but  equally 
obvious is the range of values at any weight. For example, 
at the  100 kg level,  values  ranged from Rp 170 000 to Rp 
300 000;  at  the  200  kg  level,  cows  were  valued  bet\veen 
Rp 200000 and Rp  550000. The weights were  accurate 
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Figure 3.3 
Value:weight relationships  for 49 female cottle, Purwodadi market, 
West Jova,  1988-89. 
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(livestock scales  were  used)  but the values  were estimates, 
which would account for some of that range. T he physical 
condition of the different  animals could  also  explain  part 
of the  variability  but  some  of  the  variation  would  stem 
from  the  negotiating  skills  of  the  farmers  and  blantik 
involved in each negotiation, and the fact that such negoti-
ations are conducted in secrecy.  If you want to know what 
an  animal  is  worth  you  have  to  rely  on  the  information 
grapevine.  The informant will  probably  tell  you  what he 
wants  you  to  know - it  is almost impossible to determine 
what actually happened. 
Value,  weight, age and price relationships 
Thus  far we  have  concentrated  on  the  total  sale  value  of 
cattle  and  buffalo  - their  cash  value  in  terms  of Rupiah 
per head.  T his value comes  from  two  variables,  Weight x 
Liveweight Price,  where  Liveweight  Price  is  the  price  in 
Rupiah  per  kilogram.  We  have  used  total  value  as  our 
reference  point because  the  liveweight price  (Rplkg)  is  a 
statistic  that is  not used  or recorded  in  most Indonesian 
agriculture. Livestock scales  are rarely  available at markets 
and never available on farms, so  weights are not recorded 
and  a  Rp/kg  price  is,  thus,  irrelevant  to  most  people . 
However,  the  relationships  of  weight  and  price  are 
important and very revealing.  In particular, 
heavier animals are worth more than lighter animals; 
the pricelkg liveweight is  higher for young animals and 
lower for old  animals . 
The  last  point  is  critical  in  assessing  the  value  of 
individual cattle or buffalo. Their price/kg declines  as they 
grow older.  Although  total sale  value  is still  rising, it  rises 
at  a  progressively  slower  rate.  This  means  that  it  is 
incorrect  to  estimate  value  through  applying  a  'standard 
price'  in  Rp/kg  to  all  weights  of animals.  For example,  if 
someone  said  that  the  current  price  is  about  Rp 1500/kg live  weight,  this would give a total value of Rp 150 000 for 
a  100  kg  animal  and  Rp  450 000  for  a  300  kg  animal. 
T his  is unlikely to be the situation in  practice.  The 100kg 
animal will  probably be worth much more than Rp 150 000 
and the 300kg animal somewhat less  than Rp450 000. 
These  general relationships were tested in a study near 
Grati, East Java. A large number of Ongole and Bali cattle 
were weighed and farmers' estimates  of their age and sale 
value  were  recorded.  The results  are  summarised  in  the 
figure below. 
The  study  confirmed  what  had  been  long  suspected 
but never tested, that is,  young animals have a higher value 
per kilogram live weight than older animals. T his explains, 
in part, why it is  more 'profitable' for many farmers to sell 
their animals  when young and not keep them on the farm. 
Tables  based  on  this  study  are  given  later  in  this 
section  as  a  guide  to  assessing  the  values  of  animals. 
Elsewhere in  the manual is listed the relationships of girth 
(in  cm)  and  live  weight (in  kg)  that were  also  measured 
(see Section 2.3). You might not have access to  scales but 
you  can  buy  tape  measures  cheaply  and  use  them  to 
obtain good estimates of the weight of Indonesian cattle. A 
better idea of weight will  help  to build  a better estimate of 
value.  All  these things relate in important ways. 
Summary 
T he  factors affecting  the  value of  cattle and buffalo  have 
been discussed  at  some length because - in  our opinion 
- it is this value which determines  the overall  profitability 
of these livestock in Indonesian farming systems. 
In terms of preparing budgets and assessments the key 
figure  to  use  is  the  sale  value  of cattle and buffalo  at 
the farm. There is  no single value that covers  all  cases.  A 
healthy male Ongole calf in  North Sulawesi will  obviously 
have  a  very  different  value  to  a  twenty-year-old  Madura 
cow in East Java.  Your valuation must be relevant to your 
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Figure 3.4 
Age, weight, price and value relationships; Female Ongole and Bali 
cattle, East Java,  1990. 
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own  location, and cognisant of age,  weight, sex, condition 
and those other factors that affect value. 
Equally and importantly,  your valuation must be at the 
farm  level  - the  ex-farm  figure.  Indonesian  cattle  and 
buffalo are usually traded through a long chain of interme-
diaries - blamik, markets,  wholesalers,  abattoirs,  butchers. 
These  prices  are  not  particularly  relevant  to  the  farmer. 
We need to know what he gets on his farm. 
Lastly,  don't  use  an  'official  price'  or  'government 
price'  or  'recommended  price'.  These  are  often  quite 
different  to  prices  and  values  in  the  real  world.  For 
effective  budgeting  the  sale  values  that  you  use  must 
reflect the current sale values  in your area. 
SALE VALUE OF ANIMAL AT  FARM LEVEL 
Consider age, weight, sex, condition 
type,  location, training 
Current value 
3.2.3  Calves 
Rp 
The sale of mature animals would be the largest source of 
income  for  most  Indonesian  farmers  rearing  cattle  or 
buffalo. T he sale of calves  \-vould probably rank second. 
A  number  of  conditions  must  be  satisfied  to  produce 
calves.  Farmers  must  have  sexually  mature  females  and 
there must be sexually mature bulls in  the area with access 
to the cows. The first  condition  usually can be met. Most 
farmers with cattle or buffalo rear  1-4 animals at anyone 
time  and  the  majority  will  be  female,  and  mature. 
However, tl1e fact that most farmers prefer to keep females 
of  calf-rearing  age  has  an  obvious  side-effect:  large 
numbers  of  males  are  not  kept within  villages  and a  high 
proportion of those that are kept are less than two years of 
age.  Males tend to be slaughtered young and relatively few 
continue to breeding age. 
Frequency of calving 
More  frequent calvings  mean  more animals  available  for 
sale. It is possible for females to calve  every twelve  months 
and  there  is  a  strong  temptation  to  use  this  figure  in 
budgets  as  it  makes  the  livestock  enterprise  look  very 
attractive.  In  practice the typical  calving intervals are much 
longer  in  Indonesian  village  systems.  An  eighteen-month 
interval  would  be considered  good; 2-2.5 years as  average 
and three years or longer as not unusual. 
One  of the main  reasons has  already been  mentioned: 
relatively  low  populations  of  sexually  mature  bulls  (e.g. 
Section  1.4.7). Added to this would be general feeding and 
management practices  (see  Section  1.3.7).  Most  farmers 
can recognise  the symptoms associated  with  ovulation  but 
may be unable, or unwilling, to seek out a bull in the short 
time  available  for  service.  Many females  are  kept in  pens 
for much of the day,  again  reducing the opportunities  for 
mating.  T he  net  result is that most females  will  be served 
intermittently, often by a bull of low fertility and not at the 
time  best suited  for  conception.  Add  to these  factors  the 
lack  of  early  weaning  (calves  may  suckle  for  12-18 
months)  and we  can  expect  fairly  long intervals  between 
calves. 
You  should  be  guided  by  the  situation  that  exists  in 
your area.  If cattle  or  buffalo  are  plentiful  and  graze  in 
herds  for  long  periods  in  the  year  then  shorter  calving 
intervals might result.  If there are not many animals about 
and  cut-and-carry  feeding  systems  are  common,  then 
longer calving intervals might occur.  Above all, be realistic. 
When  preparing  a  budget  you  should  use  figures  that 
reflect  what  happens  rather  than  what  is  possible.  One 
advantage  is  the  ease  of  adjusting  the  length  of  calving 
interval  within  your  budget.  It  does  not  take  long  to estimate  the  changes  in  income  that  will  occur  if  the 
average  calving  interval  is  changed  from  three  years  to 
eighteen months. 
Replacement or sale 
Calves  will  usually  have  two  uses  within  the  farm,  i.e. 
either to replace one of the cattle held  by the farmer or to 
be sold at some later stage. T here is an additional use - to 
expand  the  total  number  of  livestock  and  increase  the 
family's  wealth.  However,  most  farms  raise  only  a  fevv 
cattle and this figure stays fairly constant. T his implies  that 
most calves  that are  born are  used  either for  replacement 
(and the animal that tlley replace is sold) or sale. 
Experience  indicates  that  the  sale  of young  stock  is  a 
very common practice.  Some farmers will  keep their cattle 
and  buffalo  on the  farm  for  a  long period and especially 
older,  mature  females  but  many  more  are  fairly  active 
traders. T hey will  buy and sell  cattle of all  ages.  Calves, in 
particular, tend to be sold within twelve  months of birth. 
It  is  not  possible  to  recommend  a  'best'  strategy  for 
choosing  a  final use  for  calves born on  the farm  as  many 
factors will  affect each individual's situation. The previous 
section  on  'sale  value'  (Section  3.2.2)  illustrated  the 
rationale  in  selling  young  animals.  With  regard  to  our 
economic evaluation  the key  criterion  is  the  sale  value  of 
that calf at  t.he time that it leaves  the  farm.  Obviously the 
longer it stays, the heavier it gets and the more valuable it 
will  become.  Against  this  must  be  balanced  the  costs 
(usually  labour)  of  maintaining  that  animal  for  longer 
periods. 
Other factors 
Age  at first calving 
Cattle  and  buffalo  in  Indonesia  tend to  be  fairly  slow  in 
developing.  Cows  will  become  sexually  mature  at  around 
two years  of age.  Add to  this the required gestation period 
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and  it  is  unlikely  that  many  heifers  (young  females)  will 
deliver their  first calf within their third year from  birth. It 
is more realistic to assume first calving in  the fourth year. 
It  is  a  small  point but an  important one.  Early  calving is 
anractive  in  economic  terms  but  it  is  an  unrealistic 
assumption to use if it does not occur often in your area. 
Small herd nWllbers 
T he small  number of animals typical of Indonesian  farms 
raises  problems  for  orthodox  farm  management 
techniques. One such problem  is  the assumed  sex of the 
calf.  If  we  are  dealing  with  a  situation  in  which,  for 
example,  the  farm  has  a  herd  large  enough  to  produce 
twenty calves each year it is easy to assume that about ten 
will  be  male  and  ten  will  be  female.  However,  when  the 
farm  has  only  2-3  animals  and  one  new  calf  every  two 
years  or so it  makes  some difference if we  assume the calf 
to be  male  or female. T he male  will  usually be sold off for 
meat.  A  female,  potentially,  can be  retained  and produce 
more  calves  (and,  tl1US,  more income)  in  later  years. The 
easiest way out of this dilemma is to assume that all  calves 
will  be  sold within  two  years.  Differences  in weight (and 
value)  will  still  be  fairly  small  and  young  females  would 
not have produced any calves. 
T he other problem of small  numbers concerns mortal-
ities.  The  highest  level  of mortalities  tends  to  occur  in 
young  calves  (up  to  six  months  of age).  One  study  of 
communally-reared  buffalo  in  West  Java  indicated  that 
farmers expected to lose up to one-third of the calves born 
each  year  through  poor  health  and  nutritional  problems. 
Again, if one farm  is producing twenty calves  per year we 
can  predict  the  economic  effect  of poor  calf  health  by 
assuming  that six  of these  twenty  will  die  (20  head  x  30 
per  cent annual  mortality  rate).  But  most  farms  rearing 
large ruminants will  get one calf every two years or so and 
we  cannot  use  a  mortality  figure  of 30  per  cent  (or  any 
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other). The calf will  either survive or die.  Seventy per cent 
of a calf is just not possible! 
There  are  a  number  of  ways  to  get  around  the 
mortality  problem. If  we  calculated a model  budget for all 
farmers the overall  income from calves  can be reduced by 
allowing for mortalities at the chosen level.  But this is  not 
a  satisfactory  answer  for  the  individual  farmer as  his  calf 
will  be either alive or dead - he will  gain  income for  it  or 
he  will  not.  For this  reason  it  is  easiest  to  assume  a  zero 
rate  of calf  mortalities  in  small  farms.  Indonesian  cattle 
and buffalo  rearers are well  aware of the risks  involved and 
fully appreciate that a dead calf means no income. 
Summary 
The questions most relevant to the valuation of the output 
from calves  are: 
How often are calves produced? 
How long will  they  stay on the farm? 
What is their total sale value when they leave the farm? 
CALF OUTPUT AND UTILISATION 
•  Calving interval  months  -----
•  Period calf retained on farm  months  -----
•  Value of calf at sale  Rp 
3.2.4  Manure 
Cattle and buffalo produce large quantities  of manure per 
head  per  year.  In  some  situations  manure  is  collected 
(usually  from  animal  houses)  and  may  be  sold  as  a 
fertilizer.  This has led people to  question whether all  of the 
manure output should be given a cash value. 
On balance  the  best  option  is  to  ignore  the  output of 
manures  when  preparing  an  evaluation.  Some  cattle  are 
penned for long periods. Their manure is accumulated and 
then spread over crops by the farmers. Most such manure 
goes  onto vegetables  or palawija crops.  Few farmers would 
use  cattle  or  buffalo  manure  on  main  crops  such  as 
flooded rice,  which  they  would  usually  treat  with  propri-
etary  fertilizers.  To  the  extent  that  the  vegetable  crops 
yield more it can be said that the manures  produce a direct 
benefit.  Further,  if  the  use  of  manure  means  that  the 
farmer  purchases  less  inorganic  fertilizer  for  use  on 
vegetables or palawija it could also  be said  that the use of 
manure  saves  money  and,  hence,  produces  an  additional 
benefit. 
In  practice  such changes  are  small  and almost  impos-
sible to measure or evaluate. The replacement of inorganic 
fertilizer  by  manure  can  only  be  valued  when  it  occurs. 
Many  farmers  use  the  manure because it is  available  but 
would  use  inorganic  fertilizers  if  manure  could  not  be 
obtained. Lastly, much manure is not deliberately collected 
for use on crops. Animals will  dung while  they are grazing, 
with material deposited at random over the fields. 
As  always,  adapt  your  budget  to  local  conditions.  If 
farmers  do  bag  and  sell  manure,  then  count  it  as  an 
income-earning output: how many bags are sold  per year; 
how  much  is  a  bag  of  manure  worth?  In  most  cases 
though this output can be acknowledged but left out of an 
economic assessment. 
3.2.5  Wealth and security 
Cattle and buffalo are a store of wealth for village families, 
often  referred  to  as  'walking  banks'.  Economists  would 
classify them as assets, similar to other capital assets  of the 
farm  such  as  land,  houses,  animal  pens,  small  ruminants 
(sheep  and  goats),  farm  equipment  (ploughs,  tools, 
machinery) and the like.  Economists would further classify 
cattle and buffalo  as  'liquid  assets', i.e.  they  are a form  of 
capital  that  can  be  converted  to  cash  relatively  easily. 
Other  examples  of liquid  assets  would  include any  items 
that can be sold quickly - e.g.  sheep, goats or gold. Some of  the  farm's  assets  are  less  liquid.  They  would  include 
those  things  that are  less  easy  to  sell,  e.g. animal  pens  as 
these  structures  must  be  physically  dismantled  and 
removed,  or  those  which  may  find  a  ready  market  but 
which the farm family would be very reluctant to  sell, e.g. 
land  or  even  the  family  house.  To  sell  these  types  of 
capital  asset  is  usually  an  indication  that the  family  is  in 
desperate trouble. 
Farm families  are keen to  increase total wealth or total 
capital  stock.  It  increases  their  sense  of  security  and 
provides a better outlook for their future and those of their 
children.  All  families would like  to  have  more  land,  more 
buildings  and  more  gold.  Unfortunately  an  increasing 
number will  never reach this goal.  Many rural households 
are landless  and it is this lack of wealth, or lack of capital, 
that adds to their feeling of insecurity and hopelessness. 
Cattle  and  buffalo  are  used  as  both  short-term  and 
long-term  stores  of wealth.  It  is  a  common  practice  for 
farmers  in  some  areas  to  invest  in  livestock  immediately 
after  the  main  harvest  period  when  a  relatively  large 
amount of cash  may  be available. Some  families  prefer to 
keep  this as  cash  to  meet daily needs; others might put it 
into  a  bank  or  savings  group.  Some  farmers  invest  in 
livestock.  T hey  purchase  cattle  or  buffalo  (or  sheep  or 
goats)  after  harvest  and  hold  them  for  some  weeks  or 
months during the dry season  when there is little work  to 
be  done in  the  fields.  The animals  may  gain  weight  and 
can  be  resold  when  required,  perhaps  before  the  next 
planting season starts when  cash  is needed  to  buy seed  or 
fertilizer or to hire labour. 
T his  use  of animals  as  a  short-term store  of wealth  is 
really  a  trading  strategy,  taking  advantage  of  a  particular 
situation.  It  is  not  easy  to  cover  this  within  a  general 
budget.  A  farmer will  make  money  if the  classic  business 
principle applies,  i.e.  'buy  cheap - seLL  dear'. Some farmers 
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may just as easily burn their fingers on such a deal, buying 
when  prices  are  high  and  selling  when  they  are  low.  For 
our purposes short-term wealth storage can be ignored. It 
is just one of the many ways  of trying to  park cash  safely 
for a short time. 
Using large ruminants  as  a long-term  store of wealth is 
a  matter  of  retaining  them  on  the  farm  until  cash  is 
needed.  Livestock  can  be  kept  for  years.  Once  mature 
their weight (and value) will  be fairly stable. The farmer is 
not  going  to  earn  any  'interest'  on  the  investment  but, 
against  this,  they  are  a  good  hedge  against  inflation.  All 
tllings being equal, the Rupiah price of livestock will  keep 
roughly in  line with  the general rate of inflation  so, when 
the time  comes  for  sale,  the  farmer  may  not  have  gained 
much but he  is  also unlikely to  have  'lost' any  value over 
that period. 
If cattle and buffalo are a good way to  store wealth and 
increase  family  security  you  might  ask  why  farmers  don't 
increase  the  number of animals  tlley  rear.  After  all,  it  has 
been mentioned before that most farmers who rear livestock 
only keep 2-4 animals.  Why do they  not expand numbers 
to six, eight or more? Two main reasons explain this - effort 
and risk. It requires labour and skill  to rear animals and the 
labour that goes into cutting grass  or cleaning pens could be 
used for other tasks. Many farmers believe that the rewards 
are not worth the effort involved.  Families with 2-3 animals 
would probably like to have  more but find  that they do  not 
have  the  resources  to  look after additional  animals. Risk  is 
an equally potent factor.  Catlle and buffalo are expensive  to 
purchase.  They  must  be  cared  for  wiTh  skill  and  constant 
attention.  A  field  of crops  can  be  left  unattended  for  {\VO 
weeks and little will  happen but cattle and buffalo need daily 
care. Neglect, ill-health or theft can remove  a very valuable 
capital  asset  at  a  stroke.  The  risks  involved  in  animal 
management are of a high level. 
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The  contribution  of  cattle  and  buffalo  to  total  wealth 
and security of a  farm  is  clear.  Our problem  now  is  how 
do  we  reflect these  values  in  an  economic  analysis?  T wo 
possibilirjes are discussed below. 
Sale 
T he  difference  between  income  and  wealth  is  that  the 
former is a flow and the latter a stock.  Income represents a 
flow  of cash  (or  goods)  such as  comes  from  selling crops 
or renting-out draught animals to other people. Wealth is a 
stock of potential income that is  only realised  when  that 
asset is actually sold  (or  swapped, or  bartered). A farmer 
who  dies  owning  three buffalo  will  never have  enjoyed  all 
the  income  benefits  of  those  assets.  It  is  often  said  that 
many farmers  'live poor and die rich' simply because a large 
part of their  potential  income  is  locked  into  their  capital 
assets.  We  can  express  this  potential  in  a  budget  by 
assuming  that  the  farmer sells  them  at  some  point.  T his 
enables  us  to  compare  the relative  benefits  and  costs,  for 
example,  of  growing  cassava  or  raising  cattle  over  a  five-
year period. Whether the farmer sells the cattle at the time 
that  we  have  assumed  is  quite  irrelevant.  All  we  are 
seeking is some standard method to compare very different 
things. 
Inventory change 
Another  alternative  is  to  look  at  the  changes  in  the 
farmer's inventory of animals over a  period. 'inventory' is 
simply another word for 'list'. For cattle and buffalo we  list 
the number at the start of the period and again at the end 
of  that  period  (while  noting  some  important  character-
istics). What we are looking for is any changes  that might 
have  occurred  that  would  affect  the  valuation  of  these 
assets. 
An example here will  help. Let us assume that, on  the 
1  st January 1993, we  list the buffalo on a particular farm: 
One  eight-year-old  cow,  worth  Rp550 000.  She  is 
pregnant.  The  calf  will  be  born at  the  end of  March. 
T he  farmer  does not  intend  to  sell  the  calf during the 
year. 
One two-year-old  heifer, worth  Rp300,000. She is still 
growing and not pregnant. 
During  the  year  one  calf is  born.  By  31  st  December 
1993  it  is nine months of age  and  worth  Rp] 30 000. T he 
eight-year-old  cow  has  become  nine  years  of  age  but, 
because  it  has  stopped growing,  is still  worth  Rp550 000. 
T he  heifer  has  gained  weight  and  is  now  worth  Rp-
400000. These items are listed in Table 3.2. 
As  indicated  in  the  table,  the  farm's  wealth  has 
increased by Rp230 000 during the year due to the growth 
in the heifer,  plus the birth and growth of the calf.  But it is 
important  to  stress that only the wealth has  changed. No 
animals were sold thus the farm received no income. 
Table 3.2  Inventory changes, smallholder buffalo, 
example  A 
Opening inventory  Closing inventory  Change 
Gan  93)  (Dec 93)  Gan-Dec) 
Rupiah 
Cow  550 000  550 000  a 
Heifer  300 000  400 000  +100 000 
Calf  a  130 000  +130 000 
Total  850000  1 080000  +230000 
What if an animal  had been sold?  Let us extend that same 
example but,  this time, assume that the heifer  was  sold in 
July  1993  for  Rp350 000  (she  has  grown  for  six  months 
since  January  1993).  How  will  this  affect  the  inventory 
values?  (Table  3.3). This time  the value of the inventory has  fallen  by Rp-
170 000  over  the year.  T here has been  a reduction in  the 
capital assets of the farm due to the sale  of the heifer.  Of 
course,  the  farm's  income  has  benefitted  by  gaining 
Rp350 000 from  the sale of the heifer whereas,  in the first 
example,  the farm sold  no  animals and received  no direct 
income from animals  in  1993. 
Table 3.3  Inventory changes, smallholder buffalo, 
example B 
Opening inventory  Closing inventory  Change 
Oan 93)  (Dec 93)  Oan-Dec) 
Rupiah 
Cow  550000  550000  0 
Heifer  300000  0  -300000 
Calf  0  130000  +130000 
Total  850000  680000  -170 000 
These issues  are raised  again later when  we  provide some 
examples  of  different  evaluations.  However,  they  do 
underline the importance of distinguishing between wealth 
and income and some of the problems we face in  trying to 
locate  the  position  of wealth  (or  capital  or  assets)  when 
evaluating the farm as  a business. 
3.2.6  Other outputs 
There  are  a  number  of  other  outputs  that  we  could 
attribute to cattle or buffalo but are not discussed in detail. 
Status  is  one  such  output.  In  some  parts  of  Indonesia 
ownership  of cattle  or  buffalo  - or  particular  types  of 
each - can confer important status on the owner. Madura 
is  well  known  for  its  racing  bulls.  T he  owners  of these 
animals  will  spend  many  hours  and much money on the 
training and care of their animals.  Success in the races will 
mean a lot for  the owner.  He may  not win  much  cash in 
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terms  of the  value of the  prizes  but the bulls  will  have  a 
very high value and he gains prestige  and respect  among 
his peers, which may  mean a lot in terms of influence over 
village  matters.  Buffalo  in  Tanah  Toraja  are  particularly 
valuable  if  they  have  attributes  such  as  pale  or  spotted 
coats, pronounced cervical humps or horns of a particular 
shape. Again, ownership  of such animals and their contri-
bution  to  particular  festivals  confer  enormous  prestige 
upon  the owners. But all  such qualities  - speed  or shape 
- are  largely  abstract  and  very  difficult  to  quantify  in 
economic  terms.  Who  would  wish  to, anyway? They  are 
usually specific to a particular location and culture, part of 
important traditional values. 
Cattle and buffalo  are  also  potential  producers of by-
products - milk,  hides,  bones,  horn.  These can be safely 
ignored in  most situations.  Dairy cattle, e.g. Friesians, are 
special  breeds developed  for a particular purpose. Few are 
used  for  draught  work  (although  some  slip  through  the 
net)  and  draught  work  may  have  a  significant  effect  on 
their  milk  yield. All  the  other  by-products mentioned  are 
part of the total  sale value.  The farmers get a price for the 
whole  animal,  not its component parts. For  our  purposes 
all  these minor items can be set aside. 
3.3  INPUTS 
In  this  section  we  cover  inputs  - those  items  required  to 
maintain cattle and buffalo and to  enable them to  work in 
the  field.  In  farm  management,  inputs  are  usually  called 
costs to cover all  those things that must be bought and used 
for  the  animals.  One problem  for  us  is  that  many  of the 
items we cover are not purchased with cash.  Family labour 
is  the most obvious  example.  Decisions must be made on 
when, and how, the non-cash items should be incorporated 
in  our evaluation. This is discussed in the section and some 





equipment and housing 
other inputs 
3.3.1  Purchase 
Cattle  and buffalo arrive on the farm through a variety of 
means. A large number will  have been born on farms and 
thus come 'free' in terms of initial capital cost  (although a 
substantial  amount  of work  is  required  to  maintain  the 
cow)  but many others  arrive  by other  means. One of  our 
DA  Project  studies  in  Subang,  West  Java,  listed  how 
animals came onto the farm in one village  (Figure 3.5). 
Overall, births accounted for more than half the entries 
of new  animals  on to  the  farms.  It is  interesting  to  note 
that, when farmers can choose the sex of their animals, the 
preference  for  females  is  confirmed:  more  than  half the 
new  female  cattle  or  buffalo  came  to  the  farms  through 
purchase  or  some  sharing  arrangement.  The  number  of 
Method 
Females  Males 
I  -• 
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animals  that  entered  through  exchange  arrangements was 
quite unexpected. A number of farmers swapped animals 
with  other  farmers.  Sometimes  these  were  swaps  of 
relatively equal value (a young female  for a young male) at 
other times the swap appeared relatively unbalanced - two 
sheep  for  a cow. It is  likely that cash was  paid  to balance 
the value  of the  swap  between  participants,  or  that some 
other  obligation  was  entered.  Whatever  the  reasons  and 
methods  for  swapping  animals  we  will  ignore  them  for 
purposes of general evaluation. 
Purchase 
The  purchase  of  cattle  or  buffalo  is  the  largest  single 
expenditure that most farmers will  make for their animals. 
Over  time the value of labour that  goes  into the care  and 
maintenance may well  be a greater total but purchasing an 
animal  requires  a  large  sum of  money  to  be  paid  at  one 
time.  '1 can't  afford  them'  is  the  reason  most  commonly 
given  for  not rearing  animals,  which  indicates  the signifi-
cance of such a transaction. 
The  factors  that  determine  the  purchase  price  of any 
particular  animal  are  exactly the  same  as  those  that  have 
already  been  discussed  - age,  weight,  body  condition, 
training,  reasons for purchase and sale,  marketing systems. 
There is  no reason  to  discuss these further.  The purchase 
of  an  animal  is  the  mirror  image  of  its  sale.  What  is 
important  is  that  you  use  values  for  animals  that  are 
consistent with conditions in  your area. 
One additional  factor  that  may  affect  the  purchase  of 
an  animal  is  the  period  of time  over  which  payment  is 
made. A  farmer might pay only part of the cash  required 
at  the  time  of  the  transaction  with  the  balance due  later. 
Again,  there  are  particular  circumstances  for  particular 
conditions.  For  the  purposes  of our  evaluation  we  shall 
assume  that all  money  is  paid  at  the  time  that the  trans-
action is completed. Gift 
A number of animals come onto farms through some gift-
giving  process.  A  family  might  wish  to  help  their  older 
children  (or  relatives)  through  donating  an  animal  at  no 
cash  cost.  Economists  do  not  include  such  gifts  in  the 
evaluation process because it biases  the outcome.  A  cattle 
or  buffalo  enterprise  looks  much  more  profitable  if  the 
animals  are  received 'free  of charge'  but those  conditions 
simply  do  not apply  for  most  people. It is  bener to  treat 
such  gifts as  though they were  purchases, placing  a  value 
on  that  animal  consistent  with  their  sex,  weight  and 
condition, etc. 
Credit 
Catrle or  buffalo may come as  part of a credit package, as 
in  some transmigration  projects.  They arrive on  the farms 
'free',  i.e.  without a  cash  cost,  but the  farmer  will  incur 
some obligation  to  meet all, or part, of the costs involved. 
The most  appropriate treatment in  such  circumstances  is 
to  look at  the  effect of meeting  these  obligations  on  the 
farmer's  cash  flow.  There  are  two  common  methods  of 
repayment. 
Repayments through  cash 
A situation similar to any credit, or loan, obtained through 
a  bank.  The farmer is  asked to meet  a  schedule of repay-
ments  so  that  the  purchase  of  the  animal  is  completed 
within some  time limit  (e.g.  two  years)  and may  include 
some  allowance  for  interest  on  the  purchase  price.  The 
budget  simply  treats  these  as  cash  costs  over  time.  For 
example, a farmer receives a cow worth Rp 550 000 and is 
asked  to  repay  Rp  600 000  over  three  years  (Purchase 
price +  Rp  50 000 interest). T he  capital  value of the  cow 
is  not entered  into the budget as a  first-year cost (since no 
money was  paid)  but repayments are  entered at the time 
which they fall  due, e.g.  Rp  200 000 per annum  for Years 
1 to 3. 
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Repayrnenls through calves 
It is a common practice for loans to be repaid  in  kind,  i.e. 
with  physical  things,  rather  than  in  cash.  A  number  of 
credit schemes provide the farm family with, say, a cow or 
two  and then  get  repaid  with  one  or more of the  calves 
that are produced.  For the farm budget this means that the 
farmer  does  not  receive  the  benefits  of  those  calves. 
Repayment conditions vary between different projects but, 
for  an example,  let us  assume  that the  family  receive one 
cow and must repay by giving the  first two calves  back to 
the project. Assuming that she calved in Years 2, 4 and 6, 
the first two calves  (Years 2 and 4)  would go off the farm 
and no  cash  income would be  recorded for them  - that is 
the  'cost'  of the  cow  to  the farmer.  However,  if the  calf 
from  Year 6  is  sold then  the  cash  received  from  that  sale 
would be properly recorded as  income. 
Sharing arrangements 
Many  farmers  in  Indonesia  rear  cattle  or  buffalo  which 
they  do  not  own.  These  sharing  (or  rental  or  loan) 
arrangements are simply another form of credit and should 
be  treated  by  the  same  means  as  given  in  the  section 
above. 
The  arrangements  are  many  and  complex  in  nature. 
T hey range from  fairly loose, informal agreements between 
relatives  or  friends  to  much  tighter  and  more  restrictive 
deals.  If  you  want to  incorporate  such  schemes  in  your 
analyses, the critical questions that you  must answer are: 
How  much of  the  initial  purchase  price  (or value)  is 
paid by the farmer; 
How  many  of  the  inputs  (cash  and  non-cash)  are 
supplied by the farmer? 
What happens to any calves born during the period  of 
sharing?  Any that go to the owner would not count as 
income; any that go to the farmer would be counted  as 
income when the calf is eventually sold. 
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What happens  when  the  animal  leaves  the  farm?  For 
example,  when  the  original  animal  is  sold  does  the 
farmer get any share of that sale price? 
Summary 
The most convenient way to deal with new animals on the 
farm is to assume that all  those which arrive by any means 
other than being born on the farm have been purchased. 
This  avoids  the  complications  of sharing,  credit  or  loan 
arrangements.  Assuming  that  animals  are  purchased  also 
makes  good economic sense  as  it  usually will  provide  the 
scenario  for  the  most  expensive  option.  Anything  else 
should be less  expensive. 
PURCHASE PRICE OF ANIMAL, AT FARM LEVEL 
Consider age, weight, sex, condition, type, location 
training 
Value at purchase  Rp 
3.3.2  Labour 
Labour  is  the  most  important  variable  input,  or  variable 
cost,  involved  in  rearing cattle and buffalo  on Indonesian 
farms.  There are  some areas  in  the country  (e.g.  parts of 
South Sulawesi) where animals are left to graze unattended 
and  fences  are  built  around  the  cropping  areas  to  keep 
animals  away  (including  pigs)  and  prevent  damage.  In 
these circumstances total labour use will  be relatively small 
but,  at most  other  locations,  intensive labour inputs are a 
feature of Indonesian animal systems.  They are one set of 
costs  that we  cannot  avoid in  the  economic evaluation  of 
cattle and buffalo as a farm business. 
The  section  looks  at  the  use  of  labour  from  two 
viewpoints.  Firstly,  what is  the  labour used  for  and how 
much  is  required?  Secondly,  we  concentrate  on  who 
supplied the  labour. T his  is  an  area  significantly  affected 
by non-cash  inputs as  it  involves  both family labour,  and 
cash  costs  when  the  farmer  actually  employs  someone  to 
do part (or all) of the tasks of animal management. 
Labour for  feed management 
Most  of  the  labour devoted  to  cattle  and  buffalo  enter-
prises is used in feed-related matters, either supplying feed 
to the animals or supervising them  while  they  graze in the 
fields.  Four  basic  divisions  of  feeding  system  are  often 
defined. These  are listed below,  together with the implica-
tions for labour use. 
CUl-and-cany 
This  is  a  zero-growing  system.  Farmers,  family  or  hired 
labour  collect  forages  through  cutting  or  collection  and 
bring  them  to  the  animals  confined  in  pens  or  by  tether. 
The animals  select  the  feeds  they  want and  tlle  cycle  of 
collection  and  feeding  is  repeated  every  day  or  so.  T he 
range  of  materials  that  can  be  collected  and  offered  is 
enormous and beyond the scope of this chapter.  Briefly,  it 
will  encompass  native  grasses  and weeds;  fresh  and dried 
crop  residues;  shrub and tree  leaves.  Composition  of  the 
material will  vary from  season to season - even from one 
day to another - dependent upon local cropping patterns, 
weather and availability. 
Cutting  or  collection  requires  time  covering  both  the 
gathering  of  material  and  walking  (or  cycling)  from  the 
farm  to  the  day's  site  and  back.  How  much  time?  The 
answers  are  obviously  highly  variable.  Here  is  a  subject 
where talking to farmers in your area  is absolutely essential. 
At minimum you need to get their opinion on: 
The times of the year when they use cut-and-carry,  and 
for roughly how many weeks or months for each  period; The  approximate  number  of  hours  per  day  for  each 
period  that  would  be  required  to  cover  walking, 
cutting, collection and transporting back the amount of 
feed needed  to  maintain their cattle or buffalo. 
The frequency with which they would make such trips 
during the cut-and-carry period. Do  they  collect every 
day) Every two or three days? 
What you are trying to estimate is the proportion of the 
year  when  cut-and-carry  is  used  and  the  average  time 
required  for  total collection  and  transport.  These  are  key 
figures  that will  be of  use  in  a  number  of  budget  situa-
tions. 
An example may help. Let us assume that you talked to 
a  group  of  local  cattle  farmers.  Their  general  responses 
were: 
Cut-and-carry  is  used  for  I:\vo  periods  each  year, 
January-April  (four  months)  and  August-September 
(t\vo  months).  In  total,  cut-and-carry  provides  all  or 
some  of  the  cattle's  feed  requirements  for  50 per  cent 
of the year. 
In January-April about three hours per day is required, 
to  cover  \\"alking,  cutting and transport.  (Four months 
=  122  days; 122 days  x 3 hours per day = 366 hours). 
In  the  August-September  period  about t\vo  hours  per 
day is required.  (Two  months  =  61  days;  61  days  x 2 
hours per day = 122 hours). 
In  total, this means  that the cattle farmers each expect 
to  use  366  +  122  =  488  hours  per  year  to  cut-and-
carry  feed.  If we  say that  the  'average' working  day  is 
eight  hours,  this  indicates  the  investment of  some  61 
days' labour into cut-and-carry feeding. 
In  practice,  how  much time  will  be  used  for  cut-and-
carry  feeding?  T here  is  a  tendency  to  underestimate  the 
time  involved  - outsiders  often  say,  'It doesn'l  take  IO llg'. 
Let's look at some examples. 
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In  the ACIAR Drauglu Animal Projecl study at Subang, 
West Java,  farmers  were  asked  to  estjmate  the  'average' 
time  that  they  spent  walking  to  forage  sites,  cutting  the 
feed  and  delivering  it  back  to  the  pens.  Their responses 
covered t\vo  villages. Tanjungwangi is situated at a slightly 
higher  elevation,  with  some  access  to  irrigation  water  all 
year  round.  Padamulya  is  lower,  flatter  and  has  a  longer 
dry season with little supplementary irrigation. The results 
of the study  (40 farmers in  each village)  is given  in  Table 
lA.8 in Section  IA. 
T he  average  labour use  is  high,  ranging  from  t\vo  to 
five  hours  per  day  on  those  days  that  feed was  collected 
for  herds  of  2-4 cattle  per  farmer.  The  variation  is  quite 
striking,  too.  Padamulya  farmers  spent  almost  twice  as 
much time  on  collecting  feed,  probably  because  they  had 
to  travel  greater  distances.  The  farmers  indicated  that 
some  30-40 per  cent of  their  animals'  feed  \-vas  supplied 
by hand-feeding throughout the year. If we use an average 
of  33  per  cent  this  would  indicate  some  120  days  x  3 
hours  per  day each  year, a  total of 360  hours.  If we  also 
assume  an  average  eight-hours  working  day,  the  annual 
labour input per farm is equivalent to some 40-60 days for 
cut-and-carry feeding.  T his represents a  major  investment 
of time for the farm family. 
The  figures  from  other  areas  are  similar.  A  study 
conducted  near  Malang,  East  Java,  sho\-ved  that  cattle 
farmers  required  2.5-3  hours  per  day  for  cut-and-carry 
feeding. Perkins and Semali  (unpublished data)  questioned 
farmers  near  Grati,  East Java,  who  estimated  that  some 
two  hours of cut-and-carry per day was  needed  to  feed  a 
two-year-old heifer or bullock. 
These  figures  will  vary from  place  to  place  and season 
to  season.  During  harvest  there  may  be  plenty  of  feed 
available for collection close to  the farm.  In  the dry season 
a  collection  may  cover  many  kilometres  and  take  most  of 
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the day. Asking farmers  in  your villages  will  help produce 
figures relevant for your area: 
At what times of the year do they cut-and-carry feed; 
How long do such period(s)  extend, in  terms of weeks 
or months; 
How  many  hours  per  day  - in  each  period  - IS 
needed to collect the required amount of feed? 
Supervised grazing 
The second  most common method  of feeding  cattle and 
buffalo  is  through supervised grazing.  Animals  are  taken 
from the farm area, or pens, during the day and allowed to 
graze waste lands, roadsides, crop stubbles or fallow  land. 
It  is  characteristic  for  people  ahvays  to  be  close  to  the 
animals to ensure that they do not stray and damage other 
farmers'  crops  or  property,  or  that  the  animals  are  not 
stolen. 
This is  work of low labour intensity. The herder can sit 
and watch  the animals  or do something else  at the  same 
time.  It  is  often  done  by  children  or  older  people  who 
cannot perform heavy manual tasks  on the farm.  Animals 
may be supervised individually or be put into herds during 
the day to  graze together under the supervision of one or 
two herders. This latter method obviously reduces the cost 
per animal in terms of labour time. 
Whichever methods are used, herded grazing obviously 
absorbs a lot of time. The herder is  prevented from doing 
major tasks while watching over the animals and the cattle 
or buffalo must be out long enough to  satisfy  their needs 
for  feed  and  water.  Studies  in  Subang  indicated  that 
supervised grazing required some 6-9 hours per day  and 
was  used  for  50-75  per  cent  of the  year.  Again,  if  we 
simplify  by  estimating  that grazing  took  seven  hours  per 
day  on average  and  240 days  (66  per cent of the  year), 
this  gives  a  time  requirement  of 210  eight-hour  labour 
days  per year. 
It  is  quite obvious that feeding cattle or buffalo absorbs 
large  amounts of labour.  If we  add the  50  days  cut-and-
carry to the 210 days of supervised grazing, we  get  a total 
requirement  of  some  260  days  per  year  for  Subang 
farmers  to  feed  their cattle  or  buffalo.  They reduced this 
total  somewhat  by  running  the  cattle  from  a  number of 
farms  togetl1er  under the  supervision of a  few  adolescent 
herdboys, giving  some saving in  labour.  But this  may not 
apply  elsewhere  in  Indonesia.  The  information  that  you 
need  from  farmers  in  your area  on supervised grazing  is 
similar to  that for cut-and-carry: 
Which period(s) of the year; 
How many weeks or months for each period; 
How many hours per day? 
Tethered grazing and unreslricted grazing 
These two  types  of feed  management have  been included 
as  they are  important in some parts of Indonesia and also 
require  relatively  low  labour  inputs  from  the  family  or 
hired workers. 
Tethered  grazing  is  reasonably  common.  Cattle  or 
buffalo are  restrained  by  a halter,  rope and peg and then 
left  to  graze  the  material  available  to  them.  The  main 
labour requirements  are  accompanying the  animal  to  me 
site chosen for the day and returning occasionally to  move 
me peg and allow the animals access to fresh  material. 
Unrestricted grazing is  much less common in  Indonesia. 
Animals are left to roam virtually at will,  selecting whatever 
feed  they  choose  on  spare  land,  fallow  land  or  within 
secondary forests.  Occasionally they are collected together 
for  inspection or the selection of animals  suitable for  sale. 
Such  systems  do  not  need  much  labour  but  they  do 
require access to large land areas. 
These  two  systems  have  not  been  included  in  the 
budget examples  as  most cattle  and buffalo  in  Indonesia are maintained within intensive farming systems. However, 
if such practices are common in your area then you would 
need  to  get  some  estimates  of their  demand  on  labour: 
when  are  they  used;  for  how  long;  what  is  their  labour 
requirement? 
Summary 
Labour  for  the  management  of feeding  systems  is,  by 
far,  the  largest  variable  cost  involved  in  rearing  cattle 
and buffalo.  It is  also  possibly  the single  greatest factor 
which deters many farmers from starting large ruminant 
enterprises. They can see that a commitment to cattle or 
LABOUR FOR FEED MANAGEMENT ON TYPICAL FARMS 
a. Cut-and-carry 
Period(s) used each year 
Period 2 etc. 
A  verage labour 
requirement 
Period 2 etc. 
Period 1 
Period 
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buffalo  is  a  constant commitment to  ensuring that they 
are fed. 
Estimating the labour required for  feed  management is 
something  that  you  simply  cannot  avoid  if you  want  to 
evaluate  cattle  or  buffalo  as  a  farm  enterprise.  Your 
estimates  do not have to  be absolutely accurate  (after all, 
management practices will  be highly  variable  even at one 
location)  but  they  must  reflect  the  annual  pattern  of 
feeding  in  your  area.  Ultimately  they  must  provide  an 
estimate  of the  total  number  of labour  days  required  to 
provide feed to the animals all  year. 
____ months 
___  months 
--- hrs/day 
___  hrs/day 
Total labour ( __  months) x  ( __  hrs/day) = __  hrs/year -7- 8 hrs = __  days/year 
Total cut-and-carry labour for year = __  labour days 
b. Supervised grazing 
Period(s) used each year  Period 1 
Average labour requirement 
Period 2 etc. 
Period 2 etc. 
Period  1 
months  -----
_____  months 
---- hrs/day 
---- hrs/day 
Total labour ( __  months) x ( __  hrs/day) = __  hrs/year -7- 8 hrs = __  days/year 
Total supervised grazing labour for year = __  labour days 
c. Total labour required for feed management 
(a)  Cut-and-carry 
+  (b)  Supervised grazing 
=  (c)  Total feed labour 
___  days/year 
___  days/year 
___  days/year 
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Labour for draught work 
When  draught  animals  work  in  the  field  they  must  be 
controlled  by  someone.  The  ploughman  (or  operator)  is 
usually  the  farmer  who  looks  after  those  animals.  It  is 
relatively  rare  that  a  farmer  will  entrust  his  animals  to 
another person's  control.  The  time  that  the  farmer  must 
spend with the animals to plough, harrow or level a field  is 
an  input  (or cost)  to  the  total  labour required  in  animal 
management. 
The estimation of labour used for draught work is  very 
simple.  If you  have already estimated that the farmer uses 
his  animals  for  draught work for  some 40 days  per year, 
the labour required  is  thus 40 days per year at  least.  The 
only difference will  come if more than one person usually 
accompanies the animals to the field  for work.  Some areas 
typically  have  two,  or  even  three,  people  - the  farmer 
who  controls  the  ploughing  plus  another member  of the 
family  who walks  next to  the cattle to guide them round 
the  field.  In such circumstances the  calculation would  be 
40 days  x 2 people = 80 labour days. 
The  most  important  requirement  is  that  you  do  not 
exclude the time that the farmer spends ploughing his  own 
fields. His  labour input for  ploughing his  own fields  is  no 
different  from  family  labour  used  for  hoeing,  planting, 
weeding  or harvest.  Use  of the  animals  for  work  means 
that  the  farmer  must  be  with  them  - this  is  one  of  the 
costs of managing draught animals. 
LABOUR FOR DRAUGHT WORK 
Total time spent for draught work 
•  On own farm and 
•  On other peoples farms 




_____  days 
Labour for other animal management activities 
There  are  a  number  of minor  husbandry  tasks  that  are 
required  at  various  intervals  such as  cleaning out pens or 
washing the animals. In  terms of using labour these activ-
ities  are  insignificant  by  comparison  with  feed  manage-
ment. The figures that you use for total feed  management 
will  be sufficient  to  cover  all  other important but minor 
tasks.  Unless local conditions are very different, such items 
can be left out of most budgets. 
who supplies the labour? 
Estimation  of total  labour inputs  is  the  first  requirement. 
The next step is  to determine who supplies that labour or, 
more specifically, how much will  come from the family  (at 
no  cash  cost)  and  how  much  of  that  labour  will  be 
supplied  by  purchased  labour  (which  usually  involves 
some sort of payment). 
The proportions will  be highly variable.  In  some areas 
the family  will  supply all  the labour;  in  other parts,  hired 
or purchased  labour contributes  most of the  total  labour 
inputs. 
One  example  is  sufficient  to  illustrate  the  point.  The 
Subang survey  of labour  requirements  for  feeding  asked 
farmers  to  estimate  the  average  labour  inputs  for  feed 
management and  also  asked  who  supplied  the  labour for 
feed  management.  Their  responses  are  summarised  in 
Table 3.4. 
Table 3.4  Source of labour for feeding management, 
Tanjungwangi village, West Java 
Percentages of labour used in 
Type of labour  Herding  Hand feeding 
Family only  81  88 
Hired labour  17  7 
Combination family + hired  2  5 
Total  100  100 What  is  the  effect  of  these  proportions)  If  feed 
management  involved  150  days  labour  in  the  year,  of 
which the family supplied 80 per cent and hired labour the 
20  per cent remaining, labour inputs  (for  feed)  would  be 
distributed: 
Family  150 days x 80%  =  120 days/year 
Hired  150 days x 20%  =  30 days/year 
Further, if the cost of hiring labour is  Rp 1000  per day 
we can value annual labour charges at 30 days x  Rp 1000 
=  Rp  30 000  per year.  However,  this  is  for  hired labour 
only. We  are  still  left  with  the  problem  of  evaluating  the 
family's labour input, which is done in the next section. 
People  are  not  paid  one  rate  for  all  types  of work,  so 
the  next question  must be,  'IFhm  are  the  local  daily  wage 
rates for dlfferelll  lypes of !as!?S)' For convenience, we  have 
split these into two main groups. 
Laboll r for wl-alld-carry 
Cutting,  collecting  and  transporting  forage  material  is  a 
demanding  physical  task.  Loads  of  up  to  30  kg  are 
typically  carried  on  foot;  loads  of up  to  100  kg  may  be 
transported by  bicycle.  If a  farmer  is  paying someone to 
do  this  work it  is  probable that they must  pay the worker 
the  full  daily  wage.  This  can  vary  by  a  large  amount. 
Workers in Pandansari, West Java, said  they were paid Rp 
3000  per  day  for  lIIellcclllgklll  or  hoeing  in  the  fields; 
workers  in  the  Sasak area  of Lombok island  received  Rp 
750 per day,  plus a meal, for the same task. 
You  need  to  choose  a  rate  appropriate  for  your  area 
and  it  is  best  to  use  a  rate  (Rp/day)  similar  to  that  for 
heavy labouring. 
Labollr for herdil/g 
Supervision  of  grazing  is  not  a  physically  demanding 
occupation thus people employed for this work tend to get 
paid less than those who are doing cut-and-carry. Farmers 
may  also  pay  their  herders  through  some  other  system. 
ECONOMIC EVALUATION OF DRAUGHT ANIMALS  105 
One example given to us included a distribution of calves. 
The  herders  (adolescent  boys)  looked  after  a  group  of 
cattle on  behalf of a  number of farmers.  They received  a 
very  low  cash  \vage  from  each  farmer  (possibly  Rp 
J 00-500  per  \veek)  and  clothing  at  Lebaral/.  In  addition 
they \vere  given an occasional calf which ran with the herd 
and  became  their  property.  A  six-month  calf is  possibly 
worth  Rp  100 000 or  more  and  the  boys  might work for 
two years or longer before they receive it but, in total, the 
value  of  payments  they  received  was  quite  substantial, 
probably equivalent to Rp J 000-1500 per working day. 
This  is  a  difficult  area  in  which to  gather information 
as  no standard rules apply.  But it  is  something that needs 
to be done and the results will  re,,·ard  the efforts that you 
make. 
Lastly, remember to include seasonal variations in wage 
rates if these occur in  your area and display relatively large 
differences.  Daily  labour rates  are  usually  higher  at  times 
of peak activity  (such  as  the  periods of land preparation) 
and lower at off-peak times (e.g.  dry season). 
COST OF HIRED LABOUR 
1)  Cut-and-carry 
•  Period I __  days x Rp __  /day  =  Rp ___  _ 
•  Period 2 __  days x Rp __  /day  =  Rp ___  _ 
•  etc. 
Total annual cut-and-carry costs  Rp ----
2)  Supervised grazing 
•  Period  J __  days x Rp __  /day  =  Rp ___  _ 
•  Period 2 __  days x Rp __  /day  =  Rp ___  _ 
•  etc. 
Total annual supervised grazing costs 
3) Total annual hired labour costs 
Cut-and-carry +  supervised 
grazing 
Rp 
Rp ___  /year 
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Use and valuation of family labour 
Most of the labour for the care and utilisation of came and 
buffalo will  come from the resources of the farm  family -
adults  and  children.  If this  labour input  is  very  small  -
juSt a few  days per year - we could choose to ignore it in 
our economic assessment without much effect on the final 
outcome.  But  all  the  evidence  points  the  other  way. 
Farmers and families  must contribute a  lot of time to the 
tasks  involved  in  the  management  of  their  cattle  and 
buffalo.  If we  do  not  include  this  input  there  will  be  a 
serious  misrepresentation  of  the  use  of  the  farm's 
resources.  As  we  said  at  the  start  of  the  chapter, 
economics is  concerned with the allocation of all  resources 
and  not just  money.  The problem is  how can  we  incor-
porate family labour) A budget cannot add Rupiah to days 
as  they are not the same thing. What can we do? 
There are  a  number of solutions.  The first  is  to  keep 
the  family  labour out of the  budget  as  a  separate  total. 
Then we can divide the net cash income for an enterprise 
(cash income minus cash costs)  by the number of family 
labour days  used  in  that  enterprise.  A  simple example  is 
given below. 
Cash income  500 kg of crop @ Rp SOO/kg  Rp  250 000 
Cash costs  fertilizer, 40 kg  @ Rp 2S0/kg  Rp  10 000 
Net cash income  Rp  240000 
Family labour  used in production 
of this crop  100 days 
Cash return per family labour day  Rp 2400 
This is  an extremely useful  measure of returns gained 
for  effort  involved.  There  is  a  lot  of evidence  to  suggest 
that  Indonesian  farmers  judge  the  value  of any  business 
opportunity  by  the  net  cash  income  they  receive  for  the 
amount of labour they use.  It  is  a  common phenomenon 
in  some villages  for men and adolescent boys  to leave their 
villages  in the dry season and find  work (labouring, becak 
driver)  in  a  nearby  city.  The return  per labour day  as  a 
becak  driver may be low but the prospect of finding a day's 
paid 'Nork in  the village is  probably even lower. 
A  second  method  commonly  used  is  to  put  some 
financial  value  on the family  labour,  a  system  referred  to 
as  a  'shadow  wage'.  The  main  reason  for  using  this 
technique  is  to  incorporate  money  values  throughout  a 
budget.  If  every  input  and  output  is  given  a  value  in 
Rupiah terms we can prepare a budget that expresses the 
utilisation of all resources used in  a particular business and 
all outputs that are obtained. 
The use of a  shadow wage for family  labour is  largely 
for our analytical convenience but it is  also a very powerful 
tool.  \Xle  can apply the selected shadow wage levels  to  all 
enterprises - cattle,  buffalo, rice,  cassava, fish,  fruit  trees 
- and produce a management budget for  the whole farm 
allowing comparison between each of its component enter-
prises, which is  the most useful exercise of all. 
The shadow  wage  approach  also  allows  us  to  distin-
guish between the  types  of activity  the  farm  family  does. 
In  the  example  given  above  the  family  received  a  daily 
cash return equivalent to  Rp 2400 for each day of family 
labour  used.  However,  the  farmer  and  family  are  doing 
more than just providing muscle. They are also  providing 
management  skills.  A  more  skilful  manager  'vvill  tend  to 
earn  more  income  because,  over  time,  he  or  she  makes 
better  decisions  about  what  to  do  and  when  to  do  it. 
Labourers  are  employed  to  provide  the  muscle  and  get 
paid  regardless  of  the  outcome:  the  farmer  reaps  the 
benefits  above  the  cost  of labour  if he  has  made  good 
decisions. Let's  illustrate  that  by  going  back  to  the  previous 
example. This time, assume that all  the labour used in the 
production  of the  crop  was  hired  labourers,  all  paid  the 
current daily wage  rate which  (for  our example)  is  set at 
Rp 1 ,500 per day. 
Cash income  500 kg  of crop 
£y  Rp SOO/kg  Rp  250000 
Cash costs  Fertilizer, 40 kg 
@ Rp 2S0/kg  Rp  10000 
Hired labour, 100 days 
@  Rp I,SOO/day  Rp  150000 
Net cash income  Rp  90000 
This second budget has taken account of all the direct 
production  costs  for  our hypothetical  crop  and  indicates 
that the farmer receives a  net return of Rp 90 000 for  his 
managerial  skills.  You  could  argue that he  is  earning less 
than in  the first  example  (Rp 240 000 vs Rp 90 000)  but, 
don't forget, in  the  first  example the  family provided  100 
labour days  and  in  the  second  they  provided  none.  The 
decision whether to hire-in labour or to use family  labour 
(or  some  combination  of  both)  is  just  one  of  the 
managerial  decisions  that smallholder farmers  must make 
every day. 
Family labour inputs will  be given a monetary value in 
most of the  budget examples  that we  provide  later.  It  is 
important for  you  - as  an  analyst - to be confident in 
your interpretation of the budgets that you prepare, partic-
ularly if you  are discussing these matters with your farmer 
clients.  Remember,  always  distinguish  between  a  cash 
budget and a fuller economic or financial evaluation. 
Cash budgets.  In  this  instance  family  labour  is  not 
given a  Rupiah value as  you  are trying to estimate the 
actual  cash that will  be received  for  a  particular farm 
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business.  How many Rupiah vvill  the farmer get? What 
inputs are not included in  that estimation? 
Economic budget. All  inputs and outputs are given a 
cash  value  as  if they  had  been  purchased  (or  hired) 
and sold.  This is  the better method of analysis  as  it  is 
more  complete  and  objective  but  may  confuse  the 
farmer. 
Finally  this  still  leaves  us  with  a  big  problem - if you 
want to use  a  shadow wage  for  the  family's  labour days, 
what is  the correct rate? We already know that wage rates 
for the same task vary vvidely  from place to place and from 
season to season.  If the local  demand for labour is  strong 
(e.g.  harvest period) then rates for hiring labour tend to be 
high;  if there  is  little  demand for  labour  (e.g.  dry season 
and no  cropping)  labour rates  tend  to be low.  Within all 
these  possible  variations  we  can  provide  some  useful 
guidelines: 
Do  not  make  the  common  mistake  of assuming  that 
family  labour  can  be  set  at  a  shadow  wage  of zero 
Rupiah.  How often  we  hear the  familiar  story,  'People 
hel·e  have  /lolhing  LO  do,  therefore  fa//lily  labour  costs 
nothing'.  This  is  simply  not  true  and  it  is  very  bad 
economics.  Even  leisure  time  has  a  value.  A  farmer 
might  prefer  to  stay  at  home  for  a  day  to  talk  to  his 
family  rather than work in  someone else's field  for  Rp 
1000  in  cash.  This  indicates  that  - for  him,  on  that 
day - his time with his  family was more valuable than 
Rp 1000. 
The shadow wage should  not be set above the current 
daily  rate for hiring labour to do particular tasks.  Most 
farm  ... vork  is  done with  family  labour,  indicating  that 
the family  consider their labour to be worth something 
less than the current daily wage rate: for  most tasks  it 
is  'cheaper'  to  use  their  own  labour  than  hiring 
someone else. 
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This means  that the  shadow wage  rate  which  you  use 
should  be  greater than zero and  less than the cost 
of hiring labour. In  our examples we  have  chosen to 
use  a  shadow  wage  that is  50  per cent of the  cost of 
hiring someone else  to  do a certain  task at a  particular 
time of the year. Is that a right or 'vvrong choice) There 
is no answer to  that question but there is  a mountain of 
economic literature that argues the cases for all  sorts of 
alternatives. It does not matter too  much what rate you 
choose  - select  one  and  be  consistent.  The  most 
important point is  that people do not work for  nothing 
and that your budget recognises this. 
Having  selected  a  shadow  wage  factor  appropriate  to 
your area, how should you apply it?  Here we come back to 
the problem of different payments for different tasks. 
Labour for ClII-and-carry feeding 
This  is  a  demanding  physical  task  that  may  attract 
relatively high wage rates  in  your area.  If it  costs  Rp 3000 
per day to  hire someone  to  cut and transport forage  and 
you  have  set  a  50  per cent factor  for  family  labour,  the 
shadow  wage  for  this  input  would  be  Rp  1500  per  day 
when the family does the work. 
Labour for slipervised grazing 
This is not a  demanding task and often  done by  children 
and older people. If you have  assumed that hiring a person 
to do this  task would cost the farmer Rp 500 per day then 
a 50% factor would value the family  labour at Rp 250 per 
day for the same activity. 
Labollr for drallglll  work 
The farmer has chosen to raise  cattle and buffalo. The fact 
that he  must accompany them to  the  fields to  operate the 
draught animals and their equipment means that his labour 
is an input to  the animal business.  So,  if it  costs  Rp 3000 
per  day  to  hire  a  DAr'  unit  and  ploughman  we  would 
apply  our  chosen  50%  factor  and  say  that  the  shadow 
wage of ploughing work is  Rp 1500 per day. 
This  is  used  both  when  the  farmer  ploughs  his  own 
land  or other  people's land.  Assume  that  a  farmer works 
on someone else's land for two  days  at  Rp  3000 per day. 
He  will  receive  a  cash  income  of Rp  6000  (2  days  x  Rp 
3000/day)  and  we  deduct  his  shadow  wage  of Rp  3000 
(2  days  x  Rp  1500/day).  This  indicates  that  he  has 
'earned' Rp 3000 for his physical labour in  controlling the 
cattle,  plus Rp 3000 for  his managerial  skills in  raising the 
animals and having them available for work. 
3.3.3  Feed 
Most of the  costs  associated  with  feeding are  the costs of 
labour  which  we  have  already  covered.  There  are  some 
places  where  farmers  do  buy  feed  for  their  buffalo  or 
cattle,  often  during  the  dry  season.  T he  systems  vary  -
fresh  green forage is sold  at the roadside; farmers purchase 
truckloads of dry rice straw from the paddock. On Madura 
island some farmers  rent areas of hillside from  which they 
cut forage  in  the dry months.  The cost of that rental is the 
cost  of  purchasing  the  feed  (but don't forget  to  add  the 
farmer's labour for cutting and transport). 
If  you  live  in  an  area  where  purchase  of  feed  is  a 
common  practice then, obviously, it  is an input that must 
be included in  your valuation. 
PURCHASED FEED 
•  Cash cost for purchasing feed  Rp  /ycar 
3.3.4  Equipment and housing 
The  last  two  items  that  we  will  consider  arc  normally 
classified as  'capital  assets'.  T hey  are  inputs  required  for 
animal  management but they are  different in  character to 
the  others,  e.g.  they  can  be  used  again  and  again.  T he same  plough  can  be  used  in  many  fields;  a  buffalo  will 
return to the  same pen  every night.  By  contrast, feed  can 
obviously be used only once! 
Equipment 
The  variations  in  design  of  draught  implements  and  the 
materials  used  for  their  construction  are  many in  number 
within  Indonesia.  T he  plough  body  may  be  carved  from 
wood or  built from  steel;  shafts  can be  wood or  bamboo; 
traces  come  in  steel  wire,  cable,  rope  or  bamboo. 
Implements are designed for one animal or two; harnesses 
are  cut  and  adjusted  to  suit  the  shape  of  a  particular 
animal.  And there is almost as  much \'ariety in  the people 
who make  this  equipment  (farmers,  blacksmiths,  artisans, 
factories) as  in  their design and components. 
Most implements  are  made  relatively  cheaply  and  do 
not  have  a  long  working  life.  Wooden  ploughs  are  very 
solid  and  might  last  3-6  years  before  a  replacement  is 
needed,  whereas  harnesses  and  shafts  might  be  replaced 
every  year. 
You  need  to  establish  the  costs  in  the  local  area  for 
such  implements  and  also  estimate  their  typical  working 
life. It is easiest to assume that all  items are purchased and 
that  they  are  replaced,  in  total,  every  2-3  years.  This 
avoids  the  fuss  of  trying  to  estimate  very  minor depreci-
ation or repair costs during the year.  Nothing beats asking 
farmers  or  those  who  make  and  supply  draught  animal 
equipment within the village. 
Housing 
Housing  systems  can  range  from  a  tree,  to  which  the 
farmer  tethers  his  animals  at  night,  to  a  sophisticated 
animal house  with  tiled  roof,  planked  walls,  internal  pens 
plus feed and water troughs (see Sections  1.3.8 and 1.4.8). 
The  cheapest  system  will  cost  nothing  while  the  most 
expensive  pens  may  well  have  cost  the  farmer  over 
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Rp  500 000  or  more,  depending  upon  the  number  of 
animals that are kept. 
Housing may be a large cost or a small one but it is an 
input that you have to include in an evaluation. Farmers in 
any region  tend to  follow the  examples  of others. If most 
farmers  in  a  village  tie  their  cattle  to  the  trees,  a  farmer 
starting  a  new  cattle  enterprise  will  do  just  the  same. 
Similarly if another village pens buffalo  in  elaborate stalls, 
a  ne,v  buffalo  farmer  will  fully  expect  to  build  such  a 
house  and will  include  its  cost in  his  mental  budget.  You 
know  what is  the  accepted  standard within  your area,  all 
you  need  to  find  our  is  the  total  cost  involved  (materials 
and labour). 
EQUIPMENT AND HOUSING 
a. Draught equipment 
•  Purchase  cost (full  set) 
•  Frequency  of replacement 
b.  Housing 
•  Purchase  cost 
(materials and labour) 
•  Repairs 
3.3.5  Other inputs 
Rp 
_____  years 
Rp ___  _ 
Rp  /year 
T he  last  input we  want to  cover  is time,  particularly the 
appropriate  length  of  time  that  should  be  used  in  the 
evaluation of cattle and buffalo as  a business. 
Large ruminants grow fairly  slowly. They  reach sexual 
maturity at two to three  years of age and maximum weight 
at six to eight years of age, sometimes longer.  Within those 
six  years  a  farmer  with  an  area  of  irrigated  sawah  may 
have  grown  eight  crops  or  ten  crops  of  rice.  These  two 
systems  can  be  compared  bur  not,  for  example,  on  the 
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basis  of the  profitability  of one  cycle  of rice  production 
against one cycle of cattle production.  The two enterprises 
belong to different frameworks of time. 
When  you  are  preparing  a  management  budget  for 
large  ruminants  it  is  reasonable  to  recommend  that  you 
run  such  a  budget  over  four  to  eight  years.  One  year's 
results  do not  tell  you  much;  ten  years  represents  a  very 
distant horizon for most farm families.  We are not purring 
a  cost  on  time  (unless  there  are  interest  payments  on 
loans)  but simply suggesting that cattle and buffalo  must 
be assessed relative  to their natural rate of development. 
3.4  SUMMARY OF OUTPUTS AND INPUTS 
T his  section  summarises  outputs  and  inputs  considered 
essential in  the evaluation of cattle and buffalo enterprises. 
These same classifications  are used in  the examples given 
in  the Section 3.5. 
Note that all  inputs and outputs marked with an asterix 
(*)  may  be  required  at  more  than one  period  each  year. 
For example, if the draught animals are used for ploughing 
for  a  first  rice  crop  followed  later  by  a  second  rice  crop 
(vvithin  the same year) then two distinct work periods need 
to  be  taken  into  account.  Similarly,  labour  for  cut-and-
carry feeding might be  required  at two  distinct periods of 
the year and different wage rates  might apply during these 
two periods. 
3.4.1  Outputs (or benefits or income) 
Outputs which earn cash 
Drauglu work on olher peoples' land (*) 
The  total  number  of  days  per  year  on  which  the  farmer's 
DAP unit is rented out to work on other farmers' fields. This 
total should  be  multiplied  by  the  daily  rental  rate  for hiring 
DAP animals and their operator. 
No.  of days  DAP 
unit hired-out x daily rental  Rp  /year 
Sale of  calves or older ani1nals 
The sale  value  of  cattle  and  buffalo  that  go  from  the  farm, 
talcing into  account their sex, age,  weight and  condition, etc. 
Note that calves are included with mature animals:  the farmer 
only  receives  income  from  any  animal  when  it  is  sold  from 
the  farm.  Those animals  rewined  on  the  farm  increase  total 
farm wealth but not farm income. 
Farm-gate sale  value  Rp 
Outputs which reduce  farm  costs (non cash) 
Draughl work  011  lhe fallner's own land (*) 
The number  of days  per year  on  which  the  farmer  uses  his 
DAP unit to  prepare his own land for cropping. 
No. of days  of work on own land  days/year 
3.4.2  Inputs (or costs) 
Purchase 
The value  of the  animal when it  enters  the  farm  except for 
those  calves  born on  the  farm,  the  same principle applies  at 
the start  of a  budget exercise:  all  animals  arc  valued at  their 
market  value  talcing  due  notice  of  age,  weight,  sex  and 
condition, etc. 
Value of animal 
already on farm or purchased Rp ____  _ 
Hired labour for  feed management (*) 
Cut-and-call)l 
The proportion of the  year during which cut-and-carry  feed 
is supplied  by  hired labour, estimated as  number of days  per 
year multiplied by average hired labour usc  per day. The total 
hours  per  year  arc  then  divided  by  eight  to  estimate  the 
equivalent number of labour days per year and multiplied by 
the local daily wage rate paid for cut-and-carry labour. 
Total hired labour 
for cut-and-carry feeding  Rp  /year SlIpervised grazing 
As  abO\·e,  the  proportion  of the  year  during  which  hired 
labour is paid to look after the farmer's cattlc or buffalo while 
they  are  grazing.  Expressed  as  days  per year  and  multiplied 
by  the daily wage rate paid for that kind of work. 
Total hired labour 
for supervised grazing  Rp  Iyear 
Purchased feed 
Cash  costs  for  purchase  of feed  during year,  excluding  the 
use of hired labour for  feed  collection or grazing. 
Purchased feed 
Equipment and housing 
EquiplllelU 
Rp  Iyear 
Assumed  that  all  required  equipment  is  purchased  for cash 
(ploughs,  le\·eller,  harnesses,  ropes,  etc.)  The  expected 
replacement rate must also  be  specified  (e.g.  e\"Cry  second or 
fourth year, etc.) 
Cost of equipment  Rp ____  _ 
Replacement period ___  years 
HO l/sillg 
Assumed that any materials or labour required for  housing or 
pens arc  either bought or hired.  An  annual  repair allowance 
should also  be  made to  cover the costs of damaged or worn-
out pans of any housing or pens. This is usually estimated as 
some percentage of the original cost. 
Cost of housing 
Annual allowance for repairs 
(_% of original cost) 
Rp 
Rp  Iyear 
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3.5  BUDGET EXAMPLES 
The final  section  provides  some  budget examples  which 
may  be  a  useful  basis  for  your  own  evaluation.  All  the 
examples  are  based  on  one  set  of physical  and  financial 
assumptions and we  then vary  some of these assumptions 
to  show the effects on profitability. 
An evaluation of draught work. 
The  basic  budget  - long-term  evaluation  of cattle  or 
buffalo  management,  including  shadow  wages  for 
family labour. 
Long-term evaluation of cattle or buffalo management; 
no shadow wage for family labour. 
Reducing  labour  requirements  for  feeding  (i.e.  the 
effect of reducing costs). 
Reducing the  periods  between calves  (i.e.  the effect of 
increasing income). 
3.5.1  Assumptions 
The physical and financial  assumptions listed  below  have 
been used  in  all  the examples which  follow  except where 
some variations are noted.  Physical  and financial  assump-
tions  are the most critical  parts of the budget process - if 
you  select  unrealistic  assumptions  the  resulting  budget  is 
meaningless. 
Physical  assumptions cover those  items  in  the  basic 
physical plan tl1at  you are making, such as  the number of 
draught days  worked  each year; the labour days  required 
for  feeding;  growth  and  \veight  of the  cattle  or  buffalo 
involved.  Financial assumptions are  the  Rupiah  values 
which  you  place on these  physical  items - the daily wage 
for hiring labour; the sale value of cattle or buffalo. A good 
budget  is  one  which  bases  these  assumptions  on  local 
conditions.  The  examples  that  we  have  provided  show 
how  to  put  together  an  enterprise  budget  for  cattle  and 
buffalo. Your task is  to  adapt it to your conditions. 
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The  examples  assume,  broadly,  that  the  farm  family 
operate  an area of land for the production of irrigated rice 
and  other  crops.  They  rear  two  Ongole  cartle,  used  for 
draught work both on their own fields and those belonging 
to other people. 
Purchase and sale values 
T he  purchase  and  sale  values  for  these  cattle  are  taken 
from  Table  3.11  at  the  end  of  this  section.  Cfable  3.12 
lists similar information  for  Bali  cattle). Listed in  the table 
are relationships between age, weight and value for female 
cattle from  1-120  months of age.  Girth measurements are 
also  listed  as  it  is  relatively  easy  to  measure  an  animal's 
girth and, thus, estimate its weight. 
These  measurements  were  all  made  near  Grati,  East 
Java,  in  1990/91.  The  physical  relationships  (girth-
weight-age)  will  not  change  much  over  time  but  the 
Rupiah  value  of animals  will  become outdated.  However, 
they  serve  as  a  useful  guide  and  were  accurate  for  that 
time and place. 
Number of cattle 
The examples  assume that the farm  starts with  two female 
cattle.  At the start  of each  budget one  cow is assumed to 
be eight years of age and pregnant, the other is four  years 
of age  and  not yet  pregnant.  Referring  to  Table  3. 11  we 
find  that  the  assumed  purchase  (or  opening  value)  for 











We have  assumed a three-year calving interval for both 
females.  This means that the eight-year-old  cow will  calve 
in  Years  1  and  4  of the  budget  (she  is  sold  when  she 
reaches  12  years of age); the 4-year-old  becomes pregnant 
during  the  first  year  of the  budget,  and  tllen  calves  in 
Years 2,  5 and 8. 
Purchase and sale 
The  mature  animals  are  sold  (and  replaced)  at  twelve 
years  of age.  This means  that the  older  female  is  sold  at 
the end of Year  4  in  the budget and replaced at the start 
of Year 5 by a purchased four-year-old  cow.  T he younger 
animal is sold at the end of Year 8  (the last  year of these 
eight-year  budget  examples.)  In  fact,  all  animals  on  the 
farm  are sold at the  end of tlle budget  to  allow  an  evalu-
ation of the total  "North' of the cattle enterprise  during the 
selected budget period. 
Calves  are  all  assumed  to  be  born  at  the  start  of the 
year  and  sold  in  their  ninth  month.  According  to  Table 
3.11  the  sale  value  would  be  of some  Rp  280000 each, 
regardless of whether they are male or female. 
Draught work 
Assume  that  two  cows  work  as  the  DAP unit  for  the 
farmer.  Two  rice  crops  are  grown  each  year  and  the 
animals work only for land preparation during these times. 
Work on farmer's land 
Work on other people's land 





15  days 
10 days 
10 days 
In total this means that they work for 35  days per year on 
the farmer's land and for 20 days per year they are rented-
out to other farmers. T he  farmer earns  Rp 3000 per day 
for  renting-out  the  DAP  unit  to  other  people.  He  also 
'saves' himself Rp 3000 per day through using his animals 
on  his  own  land  and  not  paying other  people  to  do  this 
\-vork. Total labour requirements 
LabourJor draught work 
The farmer uses  his  own  labour to  operate the DAP unit. 
This means  35  days  per year on his land and 20 days per 
year  renting-out  to  other  people,  a  total  of 55  days  per 
year. 
Labollr Jor feedillg 
T he  farmer  uses  a  combination  of  cut-and-carry feeding 
and  supervised  grazing.  T he  labour  requirements  for 
feeding the two mature females are listed below. 
Labour 
Days/  hours/  hours/  days*! 
year  day  year  year 
Cut-and-carry  120  2.0  240  30 
Superyised grazing  240  6.0  1,440  180 
* A labour day is assumed to equal 8 hours of work 
T he  family  provides  60  per  cent  of  the  cut-and-carry 
labour  and  80  per  cent  of  the  labour  for  supervised 
grazing. This means that annual feeding labour supply for 
the two mature females  will  be: 
Family  Hired  Total 
Labour days 
Cut-and- carry  18  12  30 
Supen'ised grazing  144  36  180 
A  calf is  assumed  to  require,  on  ayerage,  an  additional 
one  hour of cut-and-carry labour per day for  four  of the 
nine  months  that  it  spends  on  the  farm  (it  would  not 
require  additional  labour  for  supervised  grazing  as  it  will 
graze at the same time as  its mother). 
Calf labour  120 days x  I hour/day = 120 hours 
120 hours .;- 8 hours = 15 labour days 
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Having a calf on  the farm will,  thus,  require an additional 
15 labour days for feeding during the rime that the calf is 
there.  All  this  additional  labour will  be  supplied  by  the 
family. 
Wage rates  for labour 
Hired labour 
The cost of hiring labour for heavy tasks,  such as  cut-and-
carry,  is  Rp  2000  per labour day;  for  light  tasks  (super-
vised grazing) Rp 500 per day. 
Shadow wages 
When Rupiah values  are being placed as  the use  of family 
labour, these are set at 50 per cent of the rate paid to  hire 
someone else to do that work: 
• Operating DAP unit 
• Cut-and-carry feeding 
• Supervising grazing 
Purchased feed 
Rp  ISOO/day 
Rp  1000/day 
Rp  2S0/day 
Assume that the  farmer  spends  Rp  18  000  each  year 
purchasing rice  straw and other crop residues  for  feeding. 
This  cost  includes  the  feed  and  also  the  cost  of trans-
porting it to the farm. 
Housing and equipment 
HOl/sillg 
Assume that the animal house  and pens cost, in  total, Rp 
100 000 for  materials and labour, and that  10  per cent of 
this cost per annum should be allowed to cover repairs and 
maintenance, i.e.  Rp  10 000 per annum. 
Eqlliplllelll 
T he cost of DAP equipment is  set at Rp  30 000 in  total. 
T hese  items  are  completely  replaced  after  three  years  of 
use. 
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3.5.2  Example one - Draught work only 
The  first  example  addresses  the  question,  'Do  draught 
animals  pay  their  way  on  draught  work  alone?'  We  will 
estimate the income and costs for the activities  required to 
use  and maintain the two draught cattle for  one  year.  No 
calf output will  be  assumed  as  this  example concentrates 
only on draught. 
The  example  indicates  that  the  family  has  'lost'  Rp 
21  000  over  the  year  by  keeping  cattle  only  for  their 
draught  work.  A  couple  of points  immediately  spring  to 
mind. 





Total cash and savings 
COSTS 
Hired labour 
Purchased  feed 
Family labour 
Draught rental 
20 days  x Rp 3000/day 
DAP on own land 
35 days  x Rp 3000/day 
Cut- and-carry 
12 days x Rp 2000/day 
Supervised grazing 
36 days x Rp  SO~ /day 
Purchased  feed 
Draught work 
55  days  x Rp  1500/day 
Cut-and-carry 
18 days x Rp  1  O~~/da y 
Supervised grazing 
144 days x Rp 250/day 
Total cash costs and shadow wages 












-Rp 21  000 
Shadow wages 
We  used  shadow wages  for  family  labour,  set  at  50  per 
cent of the  rate  of hiring labour for  that  task.  You  might 
protest  that  this  is  unfair - the  family  are  not  paid  cash 
and these  'costs'  should  not be included  in money  terms. 
What if the shadO\v "vages  were left out and we  restricted 
our analysis  only  to  cash  income  and  cash  costs?  In  this 
case, the budget for draught work would be as  follows: 








Total  cash costs 
Renting out DAP unit 
20 days x Rp 3000/day 
Cut-and-carry 
Supervised grazing 









T his looks slightly 'better' in  that annual cash income from 
the DAP unit has just covered the cash costs: no loss or no 
gain.  But better from  whose  point of view?  The  analysis 
has  completely ignored the fact  that,  in  terms of benefits, 
the  animals  also  ploughed  the  farmer's  fields  for  35  days 
and saved the cost of hiring power from someone else. In 
terms of costs the budget does not include the fact that the 
family  devoted  227  days  of labour time  to  looking  after 
these  two  animals  and  operating  them  in  the  field.  As 
we've  said  before,  family  labour cannot  be  ignored.  The 
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Table 3.7  The basic budget: all  inputs and outputs valued 
Rupiah x 1000 
Year 1  Year 2  Year 3  Year 4  Year 5  Year 6  Year 7  Year 8 
Benefits  a.  Cash earned 
•  Draught rental  60  60  60  60  60  60  60  60 
•  Cow sales  600  1,190 
•  Calf sales  280  280  280  280  280 
b.  Cash saved  .  DAP used on own land  105  105  105  105  105  105  105  105 
(1) Total cash earned or saved [a+b]  I  4451  4451  165 I 1,045 I  445 I  165 I  165 I 1,635 
Costs  c.  Capital items 
I 
•  Housing  100 
! 
•  Equipment  30  30  30 
• 
I 
d.  Cash costs 
•  Purchase cows  1,180  580 
•  Hired labour 
•  cut-and-carry feeding  24  24  24  24  24  24  24  24 
•  supervised grazing  18  18  18  18  18  18  18  18 
•  Purchase feed  18  18  18  18  18  18  18  18 
•  Repair housing  10  10  10  10  10  10  10  10 
e.  Family labour costs (shadow wages) 
•  DAP work  83  83  83  83  83  83  83  83 
•  cut-and-carry (for cows)  18  18  18  18  18  18  18  18 
•  Supervised grazing  36  36  36  36  36  36  36  36 
•  Additional cut-and-carry (for calves)  15  15  15  15  15 
(2) Total cash and family labour costs [c+d+e]  I 1532 I  2221  207 1  252 I  802 1  207 1  237 I  222 
(3) Net annual benefits or costs [1-2]  I  -1087 I  223 I  -42 I  793 I  -357 I  -42 I  -72 I  1413 116 
to  put in  227  days  of  labour for  no  benefit.  This would 
not be the case in practice. 
Losing money 
The example in  Table  3.5  indicates  that the  family  'lost' 
Rp  21  000 over  the  year  or,  more  accurately,  their  costs 
exceeded income by  Rp  21  000.  In  fact  they did not lose 
cash: the results displayed in  the second table show that, in 
cash  terms,  the  family  broke  even.  What  the  first  table 
does indicates is that it is not worth keeping cattle only for 
their draught work,  given  the  values  we have  put on  tlle 
non-cash  inputs and outputs. Rp 21  000 is certainly not a 
large  deficit  and  the  figure  could  be  changed quite  easily 
through  using  different  levels  for  any  of  the  financial  or 
technical assumptions used. But it  is  worth considering the 
alternative.  What if the farmer did not have  the t,vo  cattle 
and had to hire a ploughman to till  his  fields) What would 
he gain and what would he lose) 
Benefits lost 
The  farmer  would  need  to  pay  Rp  105 000  to  hire 
someone to plough the fields (35days x Rp 3000/day). 
He  would  not  gain  the  income  from  renting-out  his 
cattle for work (20 days x Rp3000/day). 
Costs  /w t  required 
He would not have to hire labour for feed  collection or 
supervision (Rp 42 000). 
He would not need to purchase  feed  (Rp 18 000). 
The farmer  and  family  would  not have  to  utilise  any 
labour for cattle management (227 days). 
We can summarise  these as, 
a)  Income or savings foregone 
b)  Cash costs not required 




If we deduct (b) from  (a) we  get a figure of Rp  105000 -
this  is  the  'loss'  to  the  farmer  of not  raising  cattle  for 
draught work.  Against  this  must be balanced the  'gain'  in 
labour  time:  the  family  have  an  additional  227  days  per 
year available to do something else.  Divide  Rp 1  05 000 by 
227  days  and we  get a  result of around Rp  500  per  day. 
So - if the  family  can get  work worth,  on  average,  some 
Rp  500  per  day  for  227  days  of  the  year  it  is  just  as 
profitable  for  the  family  either  to  keep  cattle  for  draught 
work or use the family's  labour for something else. If they 
can  earn  more  than  Rp  500  per  day  then  it  is  definitely 
better not to keep cartle. 
T hese examples  can be run forever, with minor adjust-
ments bringing minor changes  and requiring new interpre-
tations.  What  they  emphasise,  however,  is  that it is 
only worth rearing cattle and buffalo  exclusively for 
DAP  work  if  they  can  be  rented-out  for  a  very 
substantial number of days each year - probably 100 
days  or  more.  For  most  farmers  the  draught-related 
benefits  are  important but relatively  minor.  It is  the non-
draught benefits that, potentially,  provide the incentives. 
3.5.3  Example two - Basic budget; all items valued 
The basic  budget uses all  the assumptions listed and is run 
over  an  eight-year  period.  It  is  also  assumed  that  the 
farmer had no cattle when he started - the budget analyses 
the situation starting from scratch. 
The results shown in  Table 3.7 indicate that the enter-
prise  is profitable over  the eight-year span, although  some 
years  are  positive  and  others  are  negative.  If we  add  the 
annual net benefits  (last row of the table)  we  end up with 
a  cumulative  figure  of  Rp  829 000,  thus  benefits  are 
greater  than  costs.  Economists  would  also  estimate  an 
Internal Rate of Return (lRR)  figure  for these net income 
flows.  Example  Two  has  an  IRR  of  12  per  cent  which 
indicates that all  resources  used  in  the enterprise  earned a rerum equivalent to  12% per  annum. T his is a  reasonable 
level of rerum. It is  not very high but cattle and buffalo are 
enterprises  that  develop  slowly  and,  consequently,  earn 
income at a slow rate. 
It  is  worth  noting  that  the  majority  of  income  comes 
from  the sale of animals.  All  the animals remaining at  the 
end of the project ,vere 'sold' in  order that we  can make a 
complete  evaluation over the eight years. If we add up the 
different  sources  of  income  for  Years  1-8  we  get  the 
following results. 
Source of income 
Draught work (own land and rental) 
Sale of cows 
Sale of calves 
Total income over eight years 
Rupiah 
1 320000 
1 790 000 
1 400000 
4 510 000 
T he  benefits  from  draught work  accounted  for  less  than 
30 %,  of total  benefits:  if the farmer kept tl1e animals only 
for draught work they  would  definitely not be a worthwhile 
proposition. 
3.5.4  Example three - Cash  items only; family labour 
days counted separately 
T his  example  uses  the  same  basic  data  in  a  slightly 
different way.  In Table  3.8  the  specific  cash  income  and 
cash  cost  items  have  been  left  unchanged.  All  non-cash 
items  relating  to  the  use  of  family  labour  have  been 
removed and summarised in  the last part of the table. T his 
allows  us  to  estimate  the  cash  returned per  family  labour 
day. 
Totalling  the  nct  annual  cash  income  figures  and 
annual  family  labour  days  over  all  eight  years  of  the 
budget gives the following results: 
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Net income, Years  1-8 
Family labour, Years  1-8 
Cash return 
Rp  1 285000 
1891 
Rp 680/family labour day 
This suggests that the family would gain a cash benefit for 
each day they spent gathering feed, supervising grazing or 
ploughing with  the cartle. It is  a useful  alternative  method 
of expressing tile profitability of this enterprise as  it can be 
compared with using tllis labour in other activities. 
Is  Rp  680  per  day  a  high  or  low  return?  There is  no 
easy  answer to this question.  Rearing cattle is profitable in 
that the  family  get a  positive  cash  return  to  their  labour. 
But  this  must  be  compared  with  local  alternatives.  For 
example,  we  assumed  that  labouring  for  another  farmer 
earned  Rp 2000 per day - the  rerurns from  rearing  cattle 
did  not reach  that level.  T he  cattle certainly made  money 
but not a great amount. 
3.5.5  Example  four - Labour requirements  for  feeding 
reduced by 25 percent 
The  fourth  example  looks  at  the  effect  of cutting  cOSts. 
Management  of  feed  is  one  of the  largest  inputs  to  cattle 
or  buffalo  enterprises.  What  would  happen  if the  labour 
required  for  cut-and-carry  feed  and  grazing  supervision 
could be reduced by 25%) 
There  are  many  ways  that  this  can  be  attempted  in 
practice. There has been a lot of research on high-yielding 
or  better  quality  forage  species,  forage  conservation  and 
the  treatment  of  crop  residues  to  make  them  more 
palatable  and  digestible.  In  our  hypothetical  example  vve 
have  assumed  that  one  or  more  of tllese  new  techniques 
has  been adopted by the farmer, with a net 25% reduction 
in  tile labour required for feeding. 
T he 25% reduction has been applied bOtll  to the use  of 
hired  labour  and  family  labour.  All  other  items  in  the 118 
Table 3.8  Cash-only budget: family labour inputs in days 
Rupiah x  1,000 
Year 1  Year 2  Year 3  Year 4  Year 5  Year 6  Year 7  Year 8 
Benefits  a.  Cash earned 
•  Draught rental  60  60  60  60  60  60  60  60 
•  Cow sales  600  1190 
•  Calf sales  280  280  280  280  280 
- - --
1  3401  3401  601  9401  340 1  601  601  (1) Total cash earned or saved [a]  1530 
Costs  b.  Capital items 
•  Housing  100 
•  Equipment  30  30  30 
c.  Cash costs 
•  Purchase cows  1180  580 
•  Hired labour 
•  cut-and-carry feeding  24  24  24  24  24  24  24  24 
•  supervised grazing  18  18  18  18  18  18  18  18 
•  Purchase feed  18  18  18  18  18  18  18  18 
•  Repair housing  10  10  10  10  10  10  10  10 
(2) Total cash costs [b+c]  -- _-=-- -- __  I 1380 1  70 1  701  1001  650 1  70  1  100 1  70 
-
I  (3) Net annual benefits or costs [1-2]  1  -935 1  270 1  -10 1  840 1  -290 1  -10 1  -40 1  1460  1 
labour days 
Family  •  All  DAP work (own farm and rental)  65  65  65  65  65  65  65  65 
labour  •  cut-and-carry (for cows)  18  18  18  18  18  18  18  18 
days  •  Supervised grazing  144  144  144  144  144  144  144  144 
•  Additional cut-and-carry (for calves)  15  15  15  15  15 
----
1  2421  2421  2421  2271  (4) Total family labour days  2271  2421  2271  242 
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Table 3.9 Cost reduction: reduce labour for  feeding by 25  percent 
Rupiah x 1000 
Year 1  Year 2  Year 3  Year 4  Year 5  Year 6  Year 7  Year 8 
Benefits  a.  Cash earned 
•  Draught rental  60  60  60  60  60  60  60  60 
•  Cow sales  600  1190 
•  Calf sales  280  280  280  280  280 
Costs  b.  Cashed saved 
•  DAP used on own land  105  105  105  105  105  105  105  105 
- -
4451  4451  165 1  1045 1  4451  165 1  165 1  (1) Total cash earned or saved [a+b]  1635  .---------
Costs  c.  Capital Items 
•  Housing  100 
•  Equipment  30  30  30 
d.  Cash costs 
•  Purchase cows  1180  580 
•  Hired labour 
•  cut-and-carry feeding  18  18  18  18  18  18  18  18 
•  supervised grazing  13  13  13  13  13  13  13  13 
•  Purchase feed  18  18  18  18  18  18  18  18 
•  Repair housing  10  10  10  10  10  10  10  10 
e.  Family labour costs (shadow wages) 
•  DAP work  83  83  83  83  83  83  83  83 
•  Cut-and-carry (for cows)  13  13  13  13  13  13  13  13 
•  Supervised grazing  27  27  27  27  27  27  27  27 
•  Additional cut-and-carry (for  calves)  11  11  11  11  11 
-
1  1493 1  193 1  182 1  193 1  773 1  182 1  182 1  (2) Total cash and family labour costs [c+d+e]  193  -- -------'----"" 
1  (3) Net annual benefits or costs [1-2]  1 -10481  2521  -171  8521  -3281  -171  ~171  1442  1 120 
budget remain at the same level used for the basic  budget 
in  Table  3.7.  The  economic  effects  of reducing  labour 
costs  are summarised in  T able 3.9. We can summarise the 
results as  we did in  Example T wo: 
T otal benefits, Years  1-8 
Total  costs,  Years  1-8 
Cumulative  net benefits 
Rp 4510 000 
Rp 3 391  000 
Rp 1 119000 
Reducing  labour  requirements  thus  cut  total  costs  by 
some  Rp 290 000 over eight years,  boosting the  total  net 
income  by  the  same  amount.  The  IRR  of  this  budget  is 
about  16%  compared  to  the  12%  calculated  in  Example 
Two. In  total, cuning labour requirements by 25% boosted 
profitability  by  some  four per  cent - not  a  large  amount 
but quite  significant.  One  obvious  query  is  the  likelihood 
of  achieving  a  25%  cut  in  labour  usage  - it  is  a  large 
change  and  experience  indicates  that  many  farmers  seem 
reluctant to alter the patterns of their feeding practices. 
3.5.6  Example five - Calving interval reduced from 
three years to two years 
For the  last  example ,ve  use  the  same  basic  budget  as  in 
Table  3.9  but,  this  time,  ,ve  have  reduced  the  average 
calving interval  from  three  years to two years.  This shows 
the  effect  of  changes  that  increase  output  (and  income) 
rather  than  reduce  costs.  All  other  inputs  and  outputs 
remain  as  in  Example  Two  except  the  requirement  for 
more  cut-and-carry  feeding  for  the  additional  calves  that 
are produced. 
The  results are shown  in  T able  3.10.  Costs have  risen 
slightly because  of  the  extra  feeding  but total  income  has 
risen a lot more because of the increase in calf sales. 
Total benefits,  Years  1-8 
Total  costs,  Years  1-8 
Cumulative  net income 
Rp 5245000 
Rp 3 741  000 
Rp 1 504000 
T he  margin  of  benefits  over  costs  has  v videned  consid-
erably.  In  Example  Two  this  figure  stood  at  Rp  829 000 
and  now has  almost  doubled  to  Rp  1 504 000. T he  IRR 
has also moved from  12% to 20%. 
The  reason  for  the  increase  in  profitability is the  increase 
in  calf numbers. Calves  require  relatively  little extra work 
for  most  of their  first  nine  months  (which  is  the  point at 
which  we  sell  them  in  our  budget)  but  sell  for  a  good 
price. The  example,  as  with  all  others,  assumes  that  the 
calf has a total  value of Rp 280 000 at nine months of age 
and  required  an  additional  15  labour  days  for  cut-and-
carry feeding during that time. This was  provided  by the 
family at the shadow wage of Rp  1000 per labour day: Rp 
15  000 in  total  costs  for each calf.  If we  deduct these costs 
from  Rp 280 000 we  see  that young  calves  are  estimated 
to bring in  a margin  of Rp 265 000 over direct costs. The 
example really does demonstrate that the big profits 
lie  in calf production: the more the better,  provided 
that they are not kept on the farm for too long. 
3.5.7 Evaluation 
T he five  examples were based on an initial set of assump-
tions,  later  varied  for  particular  reasons.  What  did  we 
learn)  T he  opening  section  of  this  chapter  said  that 
economic  or  financial  analyses  often  seek  to  answer 
common  questions,  '\Vhal  is  il  worlit? Is it pro}i"table? Does 
if make money?' Can we  answer these questions) 
The  basic  is  answer  is,  'Yes' - after  all,  the  examples 
usually  achieved  a  positive  result.  But  economists  are 
cautious  people.  They  would  immediately  qualify  that 
response,  'Yes,  btu .... '  That  cautionary  'but'  IS  an 
important  addition.  Any  analysis  is  only  as  good  as  the 
assumptions upon  which  it  is based.  T he assumptions we 
used  are  reasonable  for  the  general  farming  system  we 
outlined  but  .....  changes  to  the  prices  used,  labour 
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Table 3.10 Increasing income: calving every two years 
Rupiah x  1000 
Year 1  Year 2  Year 3  Year 4  Year 5  Year 6  Year 7  Year 8 
Benefits  a.  Cash earned 
•  Draught rental  60  60  60  60  60  60  60  60 
•  Cow sales  600  1190 
•  Calf sales  280  280  280  280  560  560 
Costs  b.  Cashed saved 
•  DAP used on own land  105  105  105  105  105  105  105  105 
(1) Total cash earned or saved [a+b]  1  4451  4451  4451  1045 1  165  1  620 1  165  1  1915 
Costs  c.  Capital Items  : 
•  Housing  100 
•  Equipment  30  30  30 
d.  Cash costs 
•  Purchase cows  1180  580 
•  Hired labour 
•  cut-and-carry feeding  24  24  24  24  24  24  24  24 
•  supervised grazing  18  18  18  18  18  18  18  18 
•  Purchase feed  18  18  18  18  18  18  18  18 
•  Repair housing  10  10  10  10  10  10  10  10 
e.  Family labour costs (shadow wages) 
•  DAP work  83  83  83  83  83  83  83  83 
•  Cut-and-carry (for cows)  18  18  18  18  18  18  18  18 
•  Supervised grazing  36  36  36  36  36  36  36  36 
•  Additional cut-and-carry (for calves)  15  15  15  15  30  30 
(2) Total cash and family labour costs [c+d+e]  1  1532 1  2221  2221  252 1  7871  2371  2371  252 
1  (3) Net annual benefits or costs [1-2]  1 -10871  223 1  223 1  793 1  -622 1  383 1  -721  1663  1 122 
have produced different results, some of which would  be 
negative. Generally, however, we can conclude that rearing 
cattle  or  buffalo  for  draught  work  and  sale  looks 
reasonably profitable. 
What  the  examples  do  not  show  - and  what  is  far 
more important - is  the relative profitability of rearing 
cattle  and  buffalo  on Indonesian  farms.  It is  this  relative 
profitability  that  largely  determines  whether  farmers  will 
choose to keep these animals. For example, how do these 
profits  compare  with  growing  rice  or  cassava,  keeping 
sheep or goats, having a  fish  pond or planting fruit  trees? 
Some  Indonesian  farms  keep  cattle  or buffalo  but  more 
choose not to so do. It is  likely that these decisions have an 
economic  basis.  Rearing  cattle  and  buffalo  may  well  be 
profitable  and  our  budgets  will  show  this.  But  they  are 
likely  to  be chosen only if they are  as  profitable, or more 
profitable,  than  other  alternatives  in  a  particular  place. 
Discussions  with  farmers  in  your area  would  be  a  great 
help.  Get  them  to  rank  this  enterprise  against  others  or 
discuss  the  strong  and  weak  points  of  managing  large 
ruminants.  All  answers  will  help  increase  total  under-
standing. 
Our budgets  are  appropriate  for  one  type  of system. 
To help you develop budgets for conditions in your area a 
blank copy of the basic  budget is  provided  (Table 3.13). 
Sensible assumptions and this outline budget will get you a 
long  way  in  helping  you  make  your  own  economic 
assessment. 
Table 3.11  Selected physical and economic characteristics 
of female Ongole cattle 
1990 levels 
Liveweight 
Age  Girth  Weight  price  Total value 
(months)  (cm)  (kg)  (Rp/kg)  (Rp  x 103) 
1  58-64  16-18  4800  74-83 
3  82-90  47-52  3675  173-191 
6  100-110  86-95  2850  245-271 
9  111-123  118-130  2300  271-299 
12  118-131  145-161  2150  312-346 
18  129-143  189-209  2025  383-423 
24  136-150  220-244  2000  440-488 
36  144-159  258-286  1950  503-558 
48  147-163  278-308  1950  542-601 
72  149-165  292-323  1925  562-622 
96  150-166  297-329  1925  571-633 
120  150-166  298-330  1900  566-627 
Table 3.12  Selected physical and economic characteristics 
of female Bali cattle 
1990 levels 
Liveweight 
Age  Girth  Weight  price  Total  value 
(months)  (cm)  (kg)  (Rp/kg)  (Rp  x 103) 
1  53-59  12-13  6500  78-87 
3  75-83  34-38  4150  143-158 
6  92-108  64-71  3150  201-223 
9  103-114  89-99  2650  236-261 
12  110-123  111-122  2400  266-294 
18  121-133  145-160  2250  326-360 
24  127-141  170-188  2200  374-413 
36  135-149  201-223  2150  433-479 
48  138-153  218-241  2150  469-519 
72  141-159  232-256  2150  499-551 
96  142-157  236-261  2150  507-562 
120  142-157  2)7-262  2140  507-561 ECONOMIC EVALUATION OF DRAUGHT ANIMALS  123 
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Table 3.13 The basic budget: all  inputs and outputs valued 
Rupiah x 1000 
Year 1  Year 2  Year 3  Year 4  Year 5  Year 6  Year 7  Year 8 
Benefits  a.  Cash earned 
•  Draught rental 
•  Cow sales 
•  Calf sales 
Costs  I b.  Cashed saved 
I  '  •  DAP used on own land  I  I  I  I  I  I  I 
(1) Total cash earned or saved [a+b]  I  I  I  I  I  I  I  I 
Costs  c.  Capital Items 
•  Housing 
•  Equipment 
d.  Cash costs 
•  Purchase cows 
•  Hired labour 
•  cut-and-carry feeding 
•  supervised grazing 
•  Purchase feed 
•  Repair housing 
e.  Family labour costs (shadow wages) 
•  DAP work 
•  Cut-and-carry (for cows) 
•  Supervised grazing 
•  Additional cut-and-carry (for calves) 
(2) Total cash and farnily labour costs [c+d+e]  I  I  I  I  I.  I  I  I 
I  (3) Net annual benefits or costs [1-2] 124 
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S1IIl1anlO,  Komarudin-Ma'swl1 and C Liem 
The  main  tillage  operations  on  smallholder  farms  in 
Indonesia  are  ploughing  and  levelling  carried  out  mainly 
by cattle and buffalo. Although tractors are used, and their 
number  has  slowly  increased,  their  use  is  restricted  to 
more organised large irrigated rice  fields.  The high capital 
and  running  costs,  small  farm  units,  difficult  land  topo-
graphy  and  problems  involved  in  obtaining  spare  parts 
and  service  are  factors  which  discourage  most  farmers 
from investing in tractors. 
The  design  of  a  plough  is  very  important  for  the 
efficiency  of  a  land  tillage  operation.  From  results  of 
surveys  undertaken  by  our  Project  it  is  clear  that  each 
region  of  Indonesia  tends  to  develop  its  o\ovn  model. 
Individual  design  takes  into  account local  conditions  and 
the experience of farmers gained from years of tilling their 
land.  The structure  of ploughs  has  undergone  modifica-
tions  through the  years  until  they  now  meet  most,  if not 
all, of the farmers' requirements. 
4.2  PLOUGHS 
4.2.1  Objectives 
Ploughing is  a method of land preparation which has two 
primary objectives: 
To  turn  over  soils  and  therefore  bury  unwanted 
vegetative  materials  which  might  interfere  with  the 
growth of cultivated crops. 
To loosen soils  to facilitate  the sowing and covering of 
seeds to which are  sometimes added fertilizers  and soil 
improvers such as  farmyard  manure and other organic 
matter. 
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4.2.2  Structure 
The main structure of a plough consists of: 
a beam, 
a handle, and 





The parts of a plough. 
All  parts of the implement are normally made of wood, 
but the base  (particularly the wing or the toe) can also  be 
made of metal. 
4.2.3  Designs 
The  designs  of  ploughs  can  vary,  not  only  between 
provinces,  but  also  between  districts.  Those  within 
districts,  which  are  used  for  wetland  ploughing  may  also 
be different from those used on dryland. 
Descriptions of ploughs used in  some of the  provinces 
of Indonesia are tabulated in Table 4.1. 
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Nusa  Tenggara  Timur 
Wooden ploughs of West Java design were introduced into 
some  areas  of  West  Timor  in  1988.  However,  most 
farmers have  replaced these with metal ploughs of the type 
commonly used on the island of Bali.  While the introduced 
wooden  ploughs  were  used  successfully  in  irrigated 
ricefield  areas  such  as  in  Tarus  village  they  were  unsuc-
cessful  in  the  rain  fed  ricefields  which  are  dominant  in 
West Timor. Metal ploughs are found to be quite versatile, 
being  successfully  used  in  areas  of  alluvial  ricefields, 
dryland  areas  and  on  the  red  soils  of West Timor. The 
ploughs can be modified by local  blacksmiths to  a  simple 
design which is  suited to local conditions and to local Bali 
cattle.  However,  as  discussed  in  Section  1.2,  the  use  of 
ploughs  for  land  preparation in  West Timor is  yet  to  be 
widely adopted by local farmers. 
East Java 
Generally, all  parts of the plough are made of wood. The 
base  (wing or toe)  can also  be  made of metal.  The metal 
mouldboard  is  usually  made by  a  blacksmith. The forms 
of the wings are different benveen the dryland and wetland 
in  terms of the height and width. A wing for the wetland is 
higher and \-vider  than that for dryland. 
West Java 
Wooden ploughs are commonly used because unlike metal 
ploughs,  they  can  be  made  by  the  farmers  themselves. 
Stony soils  may affect the shape of a plough,  particularly 
its  toe.  For  example,  the  bajak  used  by  farmers  in  the 
village  of  Tanjungwangi, in  the district of Subang, West 
Java, has a more rounded toe than its counterpart which is 
used  under normal  soil  conditions  (see  Photograph  4.5). 
Sharper toes are more likely to break in stony soils. 
South Sumatera (Transmigration areas) 
BelUng 1/-B and Karang Agung Ulu 
Generally,  farmers  use  the  bajak  Jombang  which  is  a 
plough  designed  in  Jombang,  East Java  (see  Photograph 
4.6).  The  bajak  Betung  which  is  a  plough  designed  in 
South  Sumatera,  is  also  used,  but  is  not  popular.  The 
ploughs  are  similar  in  design  but  are  different  in  the 
strength of material  used  in  their wing  construction. The 
bajak Jombang has a thicker and therefore a stronger wing 
than  the  bajak  Betung.  The  prices  for  the  ploughs, 
however, are the same. The Jombang design is  preferred in 
both the  transmigration areas  of BelUng  1/-B and  Karang 
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Table 4.1  Description of and comments on some of the ploughs more commonly used in some of the 
provinces of Indonesia 
Province 
Nusa  Tenggara  Tilllllr 
-Timor 
Photograph  4. 1 










This plough is  used for  wetland and dryland 
agricultural areas.  It can be modified locally by a 
blacksmith. It is  favoured over the introduced West 
Java designed wooden ploughs which have been 
unsuccessfully used in  rainfed ricefields. 
Dimensions 
Beall/ 
· Length to yoke  180-280 cm 
Handle 
· Height  50-60 em 
Base 
· Length  20-48 em 
· Height  1 6-22 cm 
Average weight  12-21  kg 
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Table 4.1  cont'd 
Province  Local names 
Ease Java 
• Pasuruan district, Sudimulyo village  Brujul 
Photograph 4.2 
A brujul  is a dryland plough. 
Ploughs 





This is the  best and most commonly used  plough 
in  the cultivation of secondary crops such as  corns, 
groundnuts, etc. 
The bmjul has  a wooden beam, 
handle and a base which  is 
fitted  with a metal toe  for 
protection.  It is  normally pulled 
by a pair of draught animals 
















11-23  kg Table 4.1  cont'd 
Province  Local names 
Easl Java 
• Pasuruan djstrict, Sudill1ulyo villagc  Sil1gkai 
Photograph 4.3 
A singkal is a wetland plough. 
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Ploughs 





The sillgkal is  rhe besr and most commonly used 
plough for the cultivation of ricefields. 
The sillgkal is made rorally of 
wood except for the metal  toe. 
Irs base  is  wider and higher but 
shorter than that of a brujul. 
Dimensions 
Beam 














Table 4.1  cont'd 
Province  Local names 
\\I'es/ Java 
• Subang  district, Padamulya village  Bajaklluku 
Photograph 4.4 
A bajak/luku is a wetland plough. 
Ploughs 
Types  of land in 





T his plough  is more commonly used  in rieefield 
cultivation.  T he plough  may be pulled by a single 
animal when the soil  is  light. T his would be more 
effi cient than  using pairs of animals. 
A  bajak is totally made of wood 
except for  its toe which  is 
metal.  Its dimensions are closer 
to  the singkal than to the brujul 
although  overall, it  is a  little 











A  verage weight 
75- 79 cm 
50- 60 cm 
20- 28 cm 
15-16 cm 
11-18 kg Table 4.1  cont'd 
Province  Local names 
IYlesl Java 
• Subang districr, Tanjungwangi village  Bajakfluku 
Photograph 4.5 
A more rounded toe of  a bajak/luku. 
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Ploughs 






As  for Photograph 4.4.  Its toe is more rounded, 
however, to avoid ease of breakage in  stony soil. 
The plough is  similar to that in 
Photograph 4.4 except that the 
toe is more rounded than that 
of the Padamulya plough. Used 
for first operation. 
Dimensions 
Beam 














Table 4.1  cont'd 
Province 
SOUlh  SlIIlIalera 
(T ransmigration areas) 
• Belling II-B 















T he  bajal~ JOlilbang or Belting is 
made of wood except for the 
base which  is mctal. It is pulled 
by a pair of draught animals. 
Dimensions 
Beal/{ 











26- 27 cm 
15-20 kg 
Comments 
The  baja/~ jombang is the  preferred plough by 
farmers mainly because of its metal wing which is 
stronger than that of bajak Betung. The plough is 
used in  the cultivation of land for soybean and/or 
rice  crops. 
A bajak Jombang or bajak Betung ;s a dryland plough. 4.3  LEVELLERS AND RAKES 
4.3.1  Objectives 
'[he llhjectives in  the mc of levellers  CJ.:am)  ur  r~~ke s  I hi ,'/.:1..: 
arc:: 
t()  break  up  the  clumps  of  soil  turned  o\'Cr  h\'  fle 
pll)ugh, 
tll len:! the sUJ·i'3ce  Llf the fidd, and 
to clear the sllil  surface ()f materials \\'hieh may hinder 
successful  germinati()n and gmwth or seeds. 
These implements  ;'\1'e  traditillnall'  used  hy IndonL'sian 
smallh()lder farmns instead (\1' hJITll\\'S, 
4.3.2  Structures 
,\  lcn.:ller and a rake, as  in a plough, arc made up basically 
oj' 
J  beaTI 
a handle, Jnd 
a  hase  \\'hich  ha~  either  \\llllden  or  stcel  spikes  (sec 
FigurL'  -1-,::?) , 
The  heJm  and  hase  ()r  a  gum  llr  bllgis  arc  geI1c;'ally 
similar  in  desigp,  The  greatest  \'ariatilln  in  design  is 
observed  in  the  cOD>lruetion  of  the  handle  and  hase, 
EXJmpks  of  thesL'  Jre  illustrated  in  Photllgraphs  -1-.;'  1<) 
-1-,1 ()  \\hich slww  ,~Llm Jnd bllgis used in \,\/ cst Java, 
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Figure 4.2 




Table 4.2  Description of and comments on some of the levellers and rakes more commonly used in some 
of the provinces of Indonesia 
Province  Local names 
WeSIJava 
• Subang district, Padamulya  village  garu 
•  ~  J!  ,:;.  .'  . - . ... 
~ 
Photograph 4.7 
A garu is  used for levelling in wetland. 
Levellers/Rakes 




.  --:-~. 
.~.:'  ....  ~  ,.' 
~~ •  4 
Comments 
T he garu in  normally used for  heavier levelling 
work, e.g.  transferring large volumes of soil. 
The garu has a wider base than 
that of the bugis; spanning 
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• Subang district, Padamulya village 
Photograph 4.8 
Loeal  names 
bllgis 





A bugis (left)  used in  the village of Padamulya, Subang, West Java. 
Comments 
This is totally made of wood or bamboo. 
It is  usually used in  ricefield  cultivation. 
A bllgis has a smaller base 
width than the gal'll.  It is lighter 
























A garu showing variation  in  design of handle. Compare with 
Photograph 4.7. 
Photograph 4. 10 
A bugis showing variation  in  design of handle.  Compare with 
Photograph 4.8. 5.1  INTRODUCTION 
R Dharsalla and R S F Call1pbell 
Traditional  management systems for  non-dairy cattle  and 
buffalo in  Indonesia occur in two broad categories: 
i)  they  are  used  to  provide  power for  crop  production, 
and also for calf production and rental 
ii)  the  animals  are  kept  for  fattening  and  manure 
production. 
In  both systems little management is involved but today 
with  increasing  human  population  density  and  intensive 
irrigation  especially  on  Java  and  Bali,  little  free  land  is 
available  for  common grazing. The  cattle  are  allowed  to 
graze on irrigation banks, roadsides or roam freely over the 
paddy stubbles during day time and are kept at night close 
to  the  houses when cut fodder may be supplied. In  some 
regions,  there are  communal houses  for  cattle  or  buffalo. 
During  rest  seasons  some  draught  animals  are  confined 
and fed  mainly on cut  fodder,  the  manure being used on 
vegetable crops. 
Diseases  caused  by  infectious  agents  (bacteria,  viruses 
and  parasites),  nutritional  deficiencies,  chemicals  and 
physical  factors  (managerial  and  environmental)  are 
constraints  to  the  success  of the  draught  animal  system. 
Many  successful  studies  have  been  made  in  attempts  to 
prevent and treat infectious diseases but less  is  known of the 
other factors which may be of equal economic importance. 
Some  diseases  can  be  prevented  simply  by  changing 
the management system.  Others  require interventions like 
vaccination  or treatment.  Ho\\,ever  maintenance of health 
in  working animals differs  from  other domestic species in 
that  they  are  subjected  to  heavy  physical  stress  and 
occupational injuries.  Death of the  animal is  very  serious 
as  it  is a total loss  of production to the individual farmer. 
But national economic losses  from reduced work capacity, 
infertility,  poor  growth,  chronic  or  subclinical  infections 
arc not fully  appreciated and much more data is  required 
before the total loss can be estimated. 
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5.2  GENERAL PRINCIPLES OF 
VETERINARY CARE 
Treatment  of  the  individual  draught  animal  may  be 
difficult and, for the farmer and extension services, uneco-
nomic. Attempts should therefore be  made to  understand 
the  local  epidemiology  of endemic  diseases  that  affect  a 
village  area or district.  T here may be general problems of 
economic  importance,  e.g.  infertility,  calf  losses,  haemor-
rhage  septicaemia  and  many  otllers.  Understanding  may 
be  achieved  by  regular  meetings  with  farmer  groups, 
questionnaires  and  spot  investigations.  Over  a  period  of 
time  it  may  be  possible  to  classify  the  major  causes  of 
illness  and  death  and  to  develop  communal  programs  of 
disease prevention. The farmer is  the key to  success. 
5.2.1  Working cows (cattle and buffalo) 
A basic principle in  the management of working animals is 
to  limit stress  to  a level \\'hich  animals  can accommodate. 
Stressors  can be  genetic,  nutritional,  managerial,  environ-
mental  or  the  result  of disease.  Good  management  will 
keep  the  working  animals  healthy,  productive and fertile. 
Among  the  principles  for  good  draught  animal  manage-
ment are: 
Adequate  feeding,  with  good  quality  feed  and  water, 
higher  energy  feeds  during  periods  of  work  and 
pregnancy,  cleaning  of troughs  and  watering  buckets 
before every feeding time. 
Adequate housing with  protection  from  excessive  sun, 
rain and insects; overcrowding must be avoided and the 
house kept clean. 
Avoidance  of  extremes  of  temperature.  Buffalo  are 
more  susceptible  to  heat  than  cattle  because  of their 
skin  structure  and  should  have  access  to  water  for 
cooling. 
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Regulating  hours  of work;  the  animal  and  the  farmer 
need 5 minutes  rest after each half hour of work. 
Adequate time for animals to feed and to ruminate. 
Avoid  unnecessary change in the working environment 
including change of locality,  human contacts,  handling 
and changes in  a working team  of animals.  Movement 
from  high  to  low  altitudes  is  particularly  dangerous 
through exposure to new diseases, e.g.  trypanosomiasis. 
Removing  stress  of  chronic  parasitism  in  adults  by 
controlling ecto- and endoparasites. 
Control of acute parasitism in calves. 
Prompt identification and treatment of wounds or sores 
and  their  protection  from  flies.  Repair  of  equipment 
which may have caused the lesions. 
Vaccination  or  prophylactic  treatment  of  animals 
following  the  advice  of  veterinary  staff at  the  time  of 
year when the work load is least. 
A voiding  the  use  of cows  from  1  month  before  to  1 
month after calving. 
Any  disorders  which  affect  large  ruminants  can  affect 
draught  animals.  However,  physical  stress  involved  in 
draught  work  may  make  cattle  more  susceptible  to 
generally  occurring  (endemic)  diseases,  e.g.  trypanoso-
miasis.  In addition they  suffer  physical problems  resulting 
directly from  their  use  as  draught animals  (harness  sores, 
sprains,  foot rot, etc). 
Non-infectious diseases of draught animals 
(i)  Fatigue 
Fatigue  caused  by  too  much  work  may  cause  loss  of 
weight  and  weakness  which  may  lead  to  death  from 
exhaustion  in  extreme  cases.  Animals  may  become more 
susceptible to  infectious disease.  T he experienced farmer is 
unlikely to  expose his  animals to this situation. 
Symptoms: 
More  rapid  breathing  or  even  panting,  increased  saliva 
flow, acceleration of the heart beat, slowing down of pace, 
difficulty in  pulling an implement or collapse. 
Prevenlive measures: 
T he animal  should not work for more than 6 hours a day. 
Allow  the  animal  to  rest  for  5  minutes  after  working  for 
half  an  hour.  Use  the  animal  to  work  in  the  morning 
before  10.00  am  and  after  3.00  pm  in  the  afternoon  to 
avoid excessive  exposure to sunlight and heat.  T he experi-
enced farmer usually follows this procedure. 
(ii)  Heat stress 
T his  problem  occurs  mainly  in  buffalo.  The time  of day 
and  duration  of  work  are  important.  Cooling  by  wet 
hessian sacks on the back or,  more traditionally,  wallowing 
are an important part of buffalo management. 
(iii)  Physical injuries 
These  may  be  the  result  of  bad  handling,  fighting  or 
accidents, but are more commonly associated with harness 
pressure.  Sprains  are  mainly  seen  in  animals  working  on 
rocky or hilly ground. 
Burns  from  fires  lit  in  the  stabIc  to  control  biting 
insects  are  also  reported  in  some  places.  Work  in  newly 
opened  land,  hilly  or  stony  areas  cause  fOOl  or  leg 
problems.  Muscle,  joint  and  tendon  strains  result  from 
excessive  work  on  bad  ground.  They  give  rise  to  pain, 
swelling  and  lameness.  Lame  animals  should  receive 
immediate treatment and not be worked. 
Prevention and treatmellt: 
In  the  case  of badly  fining  harness,  it  is  important  to 
change  or to  adjust  the  harness  so  that  the  pressure  or 
friction  is  removed  from  the  injured  area,  otherwise  the 
wound will  have no chance to heal.  The animal should be 
rested  until  the  skin  has  returned  to  normal.  Harnesses must he kept clean by  periodic  cleaning or  washing.  The 
sweating  points  of the  animal  should  be washed  particu-
larly  in  places where  the  harness  rests  on  the  body. This 
should be done regularly after completion of work. 
W OUNDS: 
If the  wound  is  fresh  and  clean  dust lightly  with  sulphon-
amide or antiseptic powder. If the wound is dirty, wash and 
clean  with  0.1-0.5%  potassium  pennanganate  before 
tream1ent. In old  infected  wounds sulphonamide is  not very 
effective and an antibiotic powder, spray or cream should be 
used.  Wounds should  be examined and treated daily.  In  the 
absence of drugs, soap or salt  (1 %) solutions may be helpful. 
FOOT LESIONS: 
Clean  the  cloven  hoof regularly  after  work  with  a  special 
tool  or  a  piece  of wood.  Do  not  use  pointed  hooks  or 
sharp  knives.  Treat any lesion  as  a  wound.  If  the  animal 
works on stony or hard ground, the provision of shoes for 
cattle  is  very  useful.  Seyere  infected  lesions  in  the  foot 
require  treatment  with  antibiotic  or  sulphonamide.  T he 
animal must be rested or recovery cannot take  place. 
Strains: 
The  animal  must  be  given  complete  rest  until  the 
condition is cured, then put back to work gradually. While 
the part is hot and painful it is  douched with cold water as 
often  as  possible.  If the  swelling  and  lameness  continue, 
rub  the  part with  a  rubefacient  (ginger  +  palm  oil)  or a 
mild irritating medicine (vinegar). 
(iv)  Poisoning 
T he  widespread  use  of  fertilizers  and  pesticides  in 
agriculture  has  been  the  cause  of poisoning  in  draught 
animals.  Other sources of poison are plants,  feeds infected 
with  fungi  (mycotoxicosis)  and  industrial  pollution. 
Industrial  substances,  e.g.  petroleum  products,  paint  are 
occasionally causes of illness or death. 
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Nitrite poisoning: 
Nitrite as  a cause  of intoxication is found mainly in  plants 
but may  also  be found  in  water  supplies  due  to  contami-
nation  by  nitrogenous  fertilisers.  T he  highest  concentra-
tions  of  N03  are  found  in  the  stems  and  stalks  of the 
plants, e.g.  corn, rather than the leaves.  Nitrate in the diet 
is  broken  down  in  the  rumen  to  nitrite  and  then  to 
ammonia. If the level of N03 is too high or the conditions 
for  its  metabolism  to  ammonia  are  not optimal, N02  will 
accumulate  and  be  absorbed into  the blood.  N02  rapidly 
oxidises  oxyhaemoglobin  to  methaemoglobin,  which 
cannot transport oxygen. 
S  ymp  !OIIlS: 
Dyspnoea,  cyanotic  (bluish)  mucous  membranes,  a  weak 
and rapid pulse, tremors, weakness, ataxia, prostration and 
convulsions. 
Diagl/osis: 
At  necropsy  there  will  be  typical  dark brown  blood  and 
possible  subepicardial  and  subendocardial  haemorrhages. 
However after death there is a gradual return of the colour 
of the  blood  from  brown  to  red  due  to  the  reduction  to 
methaemoglobin back to oxyhaemoglobin. 
T reallllelll: 
Methylene blue given intravenously in  doses of 9 mg/kg as 
a  1  % solution or 8.8 mg/kg  as  0.5  to  1  % (wiv  solution  in 
isotonic saline). Treatment may need to  be repeated in  six 
to eight hours. 
PESTICIDE  P OISONING: 
Pesticides  are  still  used  extensively  in  agriculture  and 
contamination  of  associated  grazing  land  and  draught 
animals  occurs.  Compounds  include  organophosphorus 
compounds,  chlorinated  hydrocarbons  and  carbamates. 
Investigations must include the study of recent agricultural 
practices  or  attempts  to  control  animal  parasites  in  the 
5 140 
area. Access  of animals  to ponds or running water draining 
agricultural areas or livestock enterprises  should be investi-
gated. 
SYIIlP101IlS: 
These  are  varied  but  almost  always  acute  and  severe. 
Dyspnoea,  salivation,  diarrhoea,  abdominal  pain,  con-
striction  of  the  pupils,  weakness,  tremor,  depression  of 
respiratory  function,  muscle  stiffness  with  staggering, 
protrusion of the tongue, bloat, collapse and death. Effects 
are usually more acute than in infectious diseases but care 
must  be  taken  to  differentiate  poisoning  from  anthrax, 
haemorrhage  septicaemia, botulism and other acute  infec-
tions. 
Treallllelll: 
Atropinisation.  T he  dose  of  atropine  sulphate  is  0.25 
mg/kg;  intravenously  about  one-third of this  dose  should 
be  given  slowly  in  a  dilute  (2%)  solution  and  the 
remainder  subcutaneously  or  intramuscularly.  Repeat 
treatment  at  4-5  hourly  intervals  if  signs  return  and 
continue after 24-48 hours. 
CYANIDE POISONING: 
Some  plants  consumed by  ruminants  contain  cyanogenic 
glycoside  which  may  cause  cyanide  intoxication,  e.g. 
sorghum and cassava. T hey also occur in fertilisers and rat 
poisons.  If  the  animal  consumes  a  large  amount  of 
cyanogenic  glycosides,  hydrogen  cyanide  (HCN)  IS 
released from the plant in  the rumen and rapidly absorbed 
in  the  blood.  This  can  inhibit  cytochrome  oxidase  and 
prevent cellular aerobic  respiration  leading to  rapid death 
of the animal. 
SYIIlPLOIIlS: 
Include accelerated and deepened breathing, irregular and 
weak  pulse,  salivation,  muscular  twitching,  spasm, 
staggering gait followed by coma and death. 
Treatlilent: 
Simultaneous intravenous injection of 15  g sodium thiosul-
phate  and  3 g  sodium  nitrite  in  200 ml  water.  Sodium 
thiosulphate can be given alone at higher dose 660 mg/kg. 
In  all  cases  30 g  sodium  thiosulphate  should  be  given 
orally or intraruminally to  fix  the free  HCN in  the rumen 
at hourly  intervals. Alternatively large doses of thiosulphate 
(660 mg/kg  body ,veight) alone may be both effective and 
safer. Sodium thiosulphate  (hypo)  may be obtained most 
quickly from photographic shops. 
{v}  Nutritional deficiency 
Deficiency or lack of balance of the  various  minerals is  a 
cause  of  poor  health,  failure  to  thrive  or  the  cause  of 
serious  disease  and  mortality.  Copper,  cobalt  and 
phosphorus deficiencies  have  been  reported  in  Sumatera, 
Kalimantan,  Sulawesi  and  Jawa.  Sodium  is  generally 
deficient in  forages  in  Indonesia. Appropriate supplements, 
e.g. salt licks  may have  a significant effect on body weight 
and general efficiency. 
COPPER  DEFICIENCY: 
Copper  deficiencies  develop  because  of a  simple  lack  of 
the  element  or  because  of excess  of  molybdenum  and 
sulphate  in  the  pasture  that  interfere  with  copper  utili-
sation.  Cattle  raised  on  acid  sulphate  soils  which  are 
common  on  marine  floodplains  In  Sumatera  and 
Kalimantan may suffer copper deficiency. 
Symptollls: 
Include poor weight  gain  and loss  in  pigmentation of the 
hair.  Around  the  eyes  the  pigmentation  change has  been 
referred  to  as  'copper  spectacles'.  Anaemia,  diarrhoea, 
poor conception rate and some nervous disorders may also 
result from severe deficiency. Diagllosis: 
Laboratory  estimation  of liver  copper,  whole  blood  and 
serum copper levels. 
Treallllelll: 
Copper sulphate can be given  in  a  trace  mineralised  salt 
supplement  mixed  with  feed.  Injections  with  copper 
glycinate  or  copper calcium  edentate  (200  mg)  repeated 
every  3  months;  or  oral  dosing  with  ..f  g  of  copper 
sulphate  for  calves  from  2- 6  months  of age;  9-10  g  for 
mature cattle given weekly for  3-5 weeks. 
Cobalt deficiency: 
Cobalt  deficiency  is  a  problem  in  South  Sumatera  and 
Malaysia and may be present in  other areas. This may be 
due to  the pasture  species  or the fact  that the  element in 
the soil is  rendered unavailable to the plant. 
,~~)'IIIP10IIIS  : 
Loss  of appetite,  wasting  and  anaemia  due  to  a  lack  of 
vitamin  B 12  which  is  formed  by  microorganisms  in  the 
rumen.  Parenteral  injection  of  cobalt  is  therefore  not 
effective. 
Dlagllosis: 
Pasture  analysis  for  cobalt  has  been  recommended  as  a 
useful  guide.  A  rapid  response  to  treatment  is  good 
evidence for the diagnosis. 
TrcallilclI1: 
Vitamin  B 12  injection  every  6  weeks  or  oral  dosing  with 
15- 30 g cobalt sulphate per 45  kg of salt. 
PHOSPHORUS  DEFICIENCY: 
Phosphorus  is  often  limiting  in  tropical acidic  soil  and is 
the major nutrient deficiency in  tropical  forage  systems.  It 
causes economic loss  in  cattle by  reducing fertility as  well 
as  their  ability  to  withstand  drought.  In  young  animals 
stunting  of  development  is  the  result.  In  addition  to 
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reduced  production, deaths  from  secondary  diseases,  e.g. 
botulism  may  occur.  Other  deficiencies,  e.g.  protein  are 
commonly present. 
Symp  to illS: 
Bone  chewing,  depraved  appetite,  unthriftiness,  fragile 
skeletal  fractures,  joint deformities,  lameness,  low  fertility 
and  reduced  milk  yield.  Sudden  death  from  secondary 
botulism is a seasonal complication. 
Diagnosis: 
Serum and plasma samples  may  not be a reliable guide to 
the phosphorus status of the animal. 
Trcatlllelll: 
Supplementation  with  phosphorus  in  the  feed  or  in  the 
drinking  water.  Bone  meal  is  simple  and  effective. 
Dicalcium phosphate may also be used. Where botulism is 
suspected  vaccination  with  the  appropriate  serotype  is 
recommended annually. 
SODIUM DEFICIENCY: 
Forages in  Indonesia and other parts of Southeast Asia are 
commonly deficient in  sodium. 
Symptollls: 
These include lower food intake, reduced body weight and 
milk production and in  chronic cases an abnormal appetite 
with a craving for salt which may be expressed by chewing 
of soil,  rock,  and  other  abnormal  materials.  In  terminal 
cases there is  weakness and incoordination. 
Treat lIlell t: 
Loose salt or sodium  chloride in  a  mineral  lick  should  be 
offered with an ample water intake. 
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(vi)  Infertility 
A cow should produce one calf each year.  If this does not 
happen  the  cause  may  be  poor  management  or  disease. 
Management  factors  include:  lack  of bulls,  owner  inter-
ference,  poor  heat  (oestrus)  detection,  ineffective  artificial 
insemination,  poor  nutrltlon,  draught  programs  of 
excessive  work.  Disease  factors  could  be  infectious  or 
genetic. Some genetic causes lead to anatomical abnormal-
ities  in  cows  or bulls  which  can  be  diagnosed  in  the  live 
animal. 
J'v1anagelllenl factors: 
In  the  traditional  management system  today,  free  grazing 
community  bulls  may  be  scarce,  partly  because  grazing 
land  is  scarce  in  many  areas  and  small  farmers  are  less 
prepared to  keep  bulls  even  though  they  are  required  for 
servicing  their  cows.  Often  the  farmer  sells  the  bull  for 
cash.  Short  term  benefit  may  lead  to  serious  long  term 
losses. 
Conception  requires  detection of heat at an early  stage, 
finding  a  healthy  mature  bull  and  servicing  quickly. 
Finding  a  suitable  bull  at  the  right  time  may  be difficult. 
Sometimes  the  basic  problem  is  difficulty  in  communi-
cation between farmers  or between  the farmer and  the AI 
Centre, especially in  more remote areas. 
The  lack  of bulls  can  be  solved  by  artificial  insemi-
nation (AI). Effective AI, however, depends on: 
good semen quality, 
a good  insemination technique, 
optimal time for insemination  (accurate heat detection), 
rapid  communication with the bull  owner or AI Cenu'e, 
and 
good nutrition. 
Draught  programs  may  interfere  with  conception  if 
owners  prevent  their  cows  from  mating  during  times  of 
heaviest employment, or the work stress  may in itself affect 
fertility.  Excess  draught  work  may  cause  severe  loss  of 
fertility  in  cows.  Fertility  rates  as  low  as  33%  have  been 
reported in  buffalo. Calf mortality  (Section 2) may further 
reduce productivity. 
Many  reproductive  problems  can be  avoided  by 
good management practices, and farmers  should be 
advised  of these.  Therapeutic  interventions  are  no 
substitute for  sound management.  Accurate  oestrus 
detection and the use of a sound bull are fundamental 
to success. 
Infectious diseases 
Overwork in  an animal  can  suppress  the  immune  system 
due  to  an increased  secretion  of corticosteroid  hormones. 
The depressed immune response  results in  greater suscep-
tibility  of animals  even  to  normally avirulent bacteria,  the 
activation  of  latent  viruses  or  other  organisms  and  poor 
response  to  \·accines.  A  large  number  of bacterial,  viral 
and  parasitic  diseases  which  can  affect  draught  animals. 
Some  of the  more  common  or  important conditions  arc 
described here. 
(i)  Bacterial diseases 
H AEMORRHAGIC SEPTICAEMIA  (HS): 
T he  primary cause  is  PasteureLla  1I1lILtocida. T he disease  is 
widespread  in Asia  in  buffalo and cattle, the former being 
the  most  susceptible.  T he  causal  organism  may  be  an 
inhabitant of the  respiratory tract of healthy animals. The 
disease  occurs  most  often  while  animals  are  under  stress 
by  transport,  work  or  severe  weather  conditions,  e.g. 
monsoonal  rain  in  areas  like  South  Sumatera  and  Sri 
Lanka. SYIIIPLOIIIS: 
High  fever,  reluctance  to  move,  hypersalivation,  eye  and 
nasal  discharges,  respiratory  distress  and swelling  around 
the laryngeal  region spreading dO\\'n  along the brisket and 
sometimes  around  the  head.  T he  s\\'elling  is  hot  and 
doughy (oedema). 
Diagnosis: 
The rapid course of the disease  and  the  high incidence of 
throat  s\velling  are  only  suggestive  of  HS.  For  precise 
diagnosis, a blood film, swabs,  blood or oedema fluid  and 
internal  organs  must  be  submitted  immediately  for 
isolation  of the  organism  in  the  laboratory.  Only  in  this 
way can  the disease by accurately differentiated from other 
acute  infections  (anthrax,  anaplasmosis).  The  orgamsm 
will  survive  for  only  48  hours  in  a  sample.  Speed  is 
essential for laboratory diagnosis. 
Treaullelil Q/ld COlllra!: 
T reatment  to  be  effective  must  start  before  bacteraemia 
becomes  well  established.  Although  tlle  organism  can  be 
killed  by  sulphadimidine,  sulphapyridine  or  broad-
spectrum  antibiotics,  when  symptoms  are  obvious  the 
animal  will  usually  die  whatever  treatment  is  used. 
Vaccination with  oil-adjuvant vaccine  may give protection 
to  the  cattle  for  8-12 months.  Development of immunity 
takes  about  2  \\'eeks  and  prophylactic  \'accination  is 
practiced where possible just before the onset of tlle season 
when the disease is most commonly encountered. 
A NTHRAX: 
The cause  is  Bacillils  tllllhmcis. In Indonesia  the disease  is 
known  in  areas  of  Sumatera,  Java,  Kalimantan,  Sulawesi, 
East  and  West  Nusa  T enggara. Antllrax  is  a  peracute  or 
acute  disease  often characterised  by  tlle  sudden  death  of 
the  animal.  Cows  become  infected  through  feeding  and 
drinking  contaminated  feed  or  water.  T he  disease  is  a 
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zoonosis  and  can  be  transmined  to  man  Through  contact 
with broken skin,  inhalation  of dust from wool or  hair or 
even by eating infected meat. 
SYIIlPLOIIIS: 
Weakness;  lack  of  appetite;  fever;  some  doughy 
oedematous swellings  on  the chest,  belly and legs;  bloody 
discharge  from  mouth,  nose  and anus  and blood stained 
diarrhoea  and  urine  on  occasion.  Pregnant  animals  may 
abort. 
Diagllosis: 
Blood  samples  should  be  taken  from  a  peripheral  (ear) 
vessel  properly  wrapped  in  a  sterile  gauze  or  cotton  and 
sent to  the  nearest  laboraTOry for  examination.  Under no 
circumstances should a post mortem examination be 
carried out on an animal which  died from  anthrax. The 
disease  can  be  transmitted  to  people  tllrough  the  skin  or 
mouth. 
Prevellliol1 and COl1l ra/: 
In  all  cases  of  sudden  death  without  any  forewarning 
symptoms of illness, anthrax should be suspected. All  dead 
animals  should  be  burned  or  buried  deeply,  covered  in 
sump  oil,  lime  or  formalin.  Chloride  of lime  should  be 
spread around where tlle animal lay. All  in-contact animals 
should be yaccinated. Control is  by annual vaccination and 
it  is  possible  to  eradicate  the  disease  from  an  area  by 
\'accination alone. 
BRUCELLOSIS: 
Brucellosis  is  known  to  occur  in  North  Sulawesi,  Java, 
Nortl1  and Soutll  Sulawesi and Kalimantan.  Predominantly 
it  affects  dairy  cattle  and  is  at  low  prevalence  in  other 
cattle  and  buffalo.  Man  is  susceptible  to  B11Icella  aborllls; 
becoming  infected  by  contact  with  infected  placenta  or 
CaI'cases  or by the ingestion of milk or water contaminated 
by infected animal excreta. 
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S  YIllP  to illS: 
Termination of pregnancy  (usually abortion bet\veen 6  to 
8  months  of  gestation);  cervicitis;  endometritis;  repeat 
breeding and  anoestrus; retained membranes; stillbirth; an 
occasional symptom is  hygroma which  is  a  large  painless 
swelling of the joint (knee). Non pregnant infected females 
may show no clinical signs of infection. 
Brucellosis  is  normally  acquired by  cattle  by  ingesting 
the  bacteria.  Infection may  occur through the  mucosa of 
the eyes, nose and teat or through the endometrium  if the 
cow  is  artificially  inseminated  with  infected  semen. 
Infection of the bull  is  followed by chronic granulomatous 
(fibrous)  and catarrhal disease  of the testes and accessory 
genital organs. Infertility  is the result. 
Diagnosis: 
Brucellosis  should  be  suspected  whenever  a  cow  aborts. 
Diagnosis requires laboratory tests that include: 
Microscopical  examination  of  smears  from  placenta, 
foetal stomach, exudates  or semen.  Material  should  be 
stained by the modified Ziehl-Neelsen method. 
Isolation of the organism from foetal  membranes, foetal 
stomach  contents,  tissues  and fluids,  semen and  milk. 
Material  should  be  handled  with  great  care.  The 
infection can be transmitted to people. 
Serological test based on the demonstration of specific 
antibody in serum, vaginal  mucus, semen or milk. The 
ELISA test would be most useful in draught cattle. 
Prevelltioll and cOlltrol: 
Control at the farm  level is  based on control of infection, 
good management and vaccination. A single vaccination of 
calves  with strain  19  between 3 to 8 months old is  recom-
mended. T here is no known cure. 
LEPTOSPIROSIS: 
Leptospirosis  is  produced  by  infection  with  pathogenic 
serovars of the genus Leptospira.  Most infections appear to 
be  subclinical  therefore  are  not  reported  and  recorded. 
Some  known  serovars  in  Indonesia  are:  L.  pOlI/ona,  L. 
bataviae,  L.  iCleroizaelllorrhagiae,  L.  grippotypllOsa,  and  L. 
hebdoliladis.  Scott-Orr  and  Darodjat  found  that  31 %  of 
291  cattle  sera  collected  in  Java  were  positive  to 
leptospirosis.  The  disease  may  be  more  important  In 
buffalo  due  to  the  wallowing  habits  of  the  animals.  T he 
disease can be transmitted to man by contact with urine or 
injected water. 
Sympt01lls: 
The majority of infected animals show no symptoms even 
though  they  had  a  period  of leptospiraemia  and  subse-
quently excrete leptospires  in the urine. Clinical symptoms 
are generally most severe in young animals,  but frequently 
the  only  symptom  noted  is  foetal  death  and  abortion. 
Occasionally  the  disease  is  characterised  by  haemolytic 
anaemia  leading  to  jaundice, haemoglobinuria and death; 
in  milder  forms  there  is  fever  and  agalactica  often 
described as  atypical mastitis. Most abortions occur during 
the last trimester of pregnancy. 
Diagnosis: 
Laboratory  examinations  require  plasma  and  urine;  or 
liver, kidney and foetal tissue from  fatal  cases for bacterio-
logical  and  microscopical  examinations.  Following 
abortions the serum  will  show a  rising  titre  to  the serovar 
concerned. 
Treallilenl: 
Treatment of the suspected clinical  case should  be started 
early to prevent irreparable damage to liver and kidney and 
to  prevent  the  development  of  the  carrier  stage. 
Streptomycin  is  given  for  three  days  at  the  rate  of 25 mg/kg.  A  single  injection  of streptomycin  will  eliminate 
leptospires  from  the  kidney  in  chronic  cases.  Treatment 
with  chlortetracycline  or  oxytetracycline  may  also  be 
effective. 
VIBRIOSIS: 
Vibriosis  is  a  venereal  disease  in  cows  and bulls  causing 
failure  to  breed  and  abortion.  It  is  caused  by  Call1py-
lobaeler jell/s.  It  has  been  diagnosed  in  Sumatera.  Young 
breeding cattle seem to be most susceptible.  The infection 
may not be widespread in  Southeast Asia. 
SYIIIPlOII/S: 
Vaginitis, varying from a discharge with small  flecks  of pus 
in  clear, cervical mucus, to profuse  yellow  discharge. The 
most characteristic feature is  irregular return to service and 
abortion. T he time of abortion  is  variable,  some are quite 
early  when  tl1e  very  young  foetus  is  expelled.  In  other 
cases,  the  foetus  dies  and  becomes  liquefied  causing 
endometritis.  Some  abortions  occur  between  3  to  6 
months gestation. 
Diagl/osis: 
Abomasal  contents of the  foetus,  oestral  mucus from  the 
cow,  or,  from  the  bull, preputial  washings should be sent 
in Campylobacter transport media (CTM) requested from 
the  diagnostic  laboratory  and  packed  in  ice  to  reach  the 
laboratory for culture on the same day. 
'{rcaII/WIIl: 
Infected  cows  should  be  isolated  and treated  with  antibi-
otics.  In the bull, high doses of streptomycin injection and 
a streptomycin local douche of the preputial sac, or vacci-
nation are the preferred methods of control. 
BOVINE KERATOCONJUNGIVITIS  ('PINK EYE'): 
'Pink eye'  is  a  highly  contagious  disease  affecting  one  or 
sometimes  both eyes  of cattle,  particularly  the Bali  breed 
MANAGEMENT  AND HEALTH  OF DRAUGHT  ANI MALS  1 45 
and  buffalo.  The  disease,  caused  by  the  bacterium 
Moraxella  bovls,  is transmitted by flies  and usually  occurs 
where  there  are  prolonged  dry  periods  causing  dusty 
conditions. 
Symptoms: 
Initially  there  is  excessive  lachrymation. This  is  followed 
by a severe keratitis with infiltration of blood vessels which 
gives  the  eye  a  pinkish  appearance.  In  advanced  cases, 
ulceration  and  panopthalmitis  may  occur  (Photograph 
5.2.1). Affected animals  rapidly lose  condition. The sight 
in the affected eye may be lost and some animals  become 
permanently blind. 
Dlagllosls: 
Confirmation of the clinical diagnosis is  made by culturing 
the causal organism from lachrymal swabs. 
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Photograph 5. 2. 1 
Bovine keratoconiunc-
tivitis ('pink eye'). 
Cornea is pink as a 
result of keratitis and 
underlying 
panopthalmitis.  Oedema 
of  eyelids. Photograph 5.2.2 
Foot and mouth 
disease.  The early 
vesicle soon 




Treatmenl and cOlUral: 
Separate infected animals from the rest of the herd.  Spray 
animals,  particularly the  head with fly  repellent to  reduce 
transmission.  Topical  treatment  is  not  effective.  T he 
best treatment is  2  ml of tetracycline mixed  with  2  ml  of 
steroid  (hydrocortisone or other)  injected subconjunctivally 
through a 23  g needle. 
(ii)  Viral diseases 
FOOT AND MOUTH  DISEASE  (FMD): 
Foot and mouth disease is  a major transmissible disease of 
cattie  and  buffalo  inhibiting  their  use  for  draught  by 
directly  affecting  the  feet  and  causing  debilitation.  The 
disease is endemic in  parts of Asia  but the last outbreak in 
Java was  in  1983.  The rapid mass  vaccination and surveil-
lance  campaign  at  that  time  may  have  eradicated  the 
disease  because  no  further  cases  have  been  detected  in 
Indonesia. 
Syntp10 I1lS: 
These range from severe vesicles and ulcers  in  the mouth 
(Photograph 5.2.2)  and feet  with  hypersalivation,  inappe-
tence,  loss  of  condition,  marked  drop  in  lactation, 
abortion, severe  lameness  with loss  of tile  horny covering 
of the hoof.  In mild cases the lesions may escape notice by 
being almost entirely  limited  to superficial  erosions of the 
epithelium. Death in  calves is associated with lesions in  the 
heart. 
Diagnosis: 
Rapid spread  of disease  among animals and the ulcerative 
lesions  are  suggestive  of  foot  and  mouth  disease.  In 
endemic areas where the signs are less  obvious,  blood and 
tissue  swabs  are  required  quickly  by  the  laboratory  to 
culture the virus. 
Control: 
By  quarantine  and  vaccination.  Movement  of  animals 
should be restricted and contact with sheep, goats and pigs 
prevented. 
MALIGNANT CATARRHAL  FEVER  (M CF): 
MCF is  found throughout the country  and  in  other parts 
of Asia  and  is usually  fatal although the  morbidity rate  is 
low.  It  usually  results  from  contact  with  carrier  sheep 
which  show  no  symptoms  of tile  disease.  Bali  cattle  and 
buffalo  are  more  susceptible  than  otiler  breeds  but cases 
are  encountered  in  Friesian-Holsteins  and  Bos  indicus 
types.  T he  causal  virus  in  Southeast  Asia  has  not  been 
fully  characterised. 
S)iIIZP  LO illS: 
High  fever,  anorexia,  sero-mucoid  to  mucopurulent 
discharges  from  the  eyes  and  nose.  The  surface  of the 
muzzle becomes dry,  cracked and encrusted with  exudate, 
the  nostril  is  often  blocked with  debris  causing  distress  in 
breathing.  T here  is  photophobia  and  bilateral  ophtilalmia Photograph 5.2.3 
Malignant catarrh. Acute con;unctivitis with congestion of the sclera. 
Slight opacity of the cornea. Bali cow. 
progressing to corneal opacity and blindness  (Photograph 
5.2.3). Enlargement of the superficial lymph nodes is  seen. 
Nervous  signs  include  incoordination,  paralysis  and 
convulsions.  Occasionally  there  is  haematuria  and  severe 
diarrhoea. 
Diagl/osis: 
Provisional diagnosis is based on the history, clinical signs 
and  post  mortem  lesions.  Confirmation  is  by  histo-
pathology  for  which  affected  tissues  particularly  small 
blocks  of  the  liver,  kidneys,  brain  and  lymph  glands  are 
forwarded in  10% formal saline to the laboratory. 
TrCalilJClll alld COl/lra!: 
Acutely  ill  cattle  are  not  infective.  Treatment of affected 
animals  is  useless.  Control  depends  on  separating  cattle 
and  buffalo  from  sheep  particularly  during  the  lambing 
season. 
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BOVINE  VIRAL  DIARRHOEA (BVD; MUCOSAL  DISEASE): 
BVD  IS  characterised  clinically  by  fever,  necrotic 
stomatitis,  gastroenteritis  and  diarrhoea.  Foetal  calves  are 
very susceptible when  some develop  cerebellar hypoplasia 
and  otl1ers  are  aborted.  Most  infections  are  subclinical 
when animals do not appear ill.  On the other hand animals 
that develop signs of disease usually die. The actual means 
of  transmission  of  the  causal  pestivirus  is  probably 
ingestion or inhalation of contaminated materials. 
Symptollls: 
Fever,  erosive  necrotic  stomatitis,  diarrhoea,  dehydration 
and  death.  Pregnant  cows  may  abort  3  to  6  weeks  after 
infection  but  others  proceed  to  term  giving  birth  to 
congenitally  affected  calves.  Some  sick  animals  develop 
transient corneal opacities,  others  exhibit  encephalitis and 
some become lame from laminitis  or from pododermatitis. 
Cows  may  become  repeat  breeders;  fertilisation  is  not 
affected but embryonic  death with foetal resorption occurs 
8 to  18 days  after breeding. 
Diagnosis: 
The mouth and  foot  lesions are irregular but not vesicular 
(cfFMD). T he hard palate may be severely affected. 
It is not easy to diagnose  BVD, clinically or pathologi-
cally. T he  disease  must  be  differentiated  from  MCF and 
FMD.  Laboratory  techniques  are  essential  for  confir-
matory  diagnosis.  Samples  like  serum,  blood,  spleen, 
lymph nodes and other affected tissues should be sent to a 
veterinary  laboratory  both  as  fresh  cold  specimens  for 
culture and serology and  formalin  fixed  tissues  for differ-
ential histopathology. 
In  some  countries  BVD  must  also  be  differentiated 
from  rinderpest.  Then  laboratory  examinations  (tissue 
culture, histopathology) are essential. 
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Control: 
By  quarantine.  Vaccination  is  possible  but  appropriate 
vaccines may not be easily available. 
INFEGIOUS BOVINE  RHINOTRACHEITIS (IBR) AND 
INFEGIOUS PUSTULAR  VULVOVAGINITIS  (IPV): 
IBR  is  found  throughout  Indonesia  including  North 
Sumatera,  but  has  not  yet  been  accurately  mapped  out. 
The disease is  caused by the bovine herpesvirus  1. 
IBR  or  IPV  are  highly  contagious  conditions  which 
affect either the upper respiratory tract or, less commonly, 
the  genital  tract.  Rarely  the  virus  invades  the  central 
nervous  system  causing  encephalitis,  and  sometimes  it 
affects the foetus causing abortion. The disease  is seen  in 
male  and  female  cattle  and  buffalo.  The  IBR  syndrome 
spreads by the airborne route when there is  a close contact 
between  sick  and healthy  animals.  The IPV syndrome  is 
usually  spread  venereally  and  may  be  overlooked  unless 
the  cow  is  examined closely. The male  equivalent  [infec-
tious  balanoposthitis  C IBP)  1 causes  lesions  on  the  penis 
and prepuce of the bull. 
Symptoms: 
The onset of IBR is shown by a sudden high fever,  loss  of 
appetite,  conjunctivitis, a  serous discharge from  nose  and 
eyes  and increased salivation.  Later the discharge become 
purulent.  In  lactating  cows  the  milk  yield  often  falls 
dramatically.  In  pregnant  cows  abortion  may  occur  at 
about  6  to  8  months  of gestation.  Occasionally  there  is 
coughing or nervous signs. 
The IPV syndrome is  less  serious  and  includes  fever, 
tail switching, painful urination, swollen vulva, petechiation 
and pustule and erosion formation in  an inflamed vagina. 
There may be a thick yellowish discharge or pseudomem-
braneous form.  Genital IBP lesions in bulls are similar but 
restricted  to  the  prepuce  and  penis;  the  testes  are  not 
infected. 
Death  is  rare  except  in  newborn  calves  or  in  cases 
complicated by secondary infection. T he virus  can  persist 
for  life  in  cattle  after  clinical  recovery  and  may  be  re-
isolated from the nose, vagina or prepuce. 
Diagnosis: 
Based on the clinical findings. Confirmation can be sought 
by  isolation  of the  virus  from  nasal  or genital  secretions 
during  the  acute  stage  of the  disease  or antibody  in  the 
serum.  In  fatal  cases,  formalised  samples  of  trachea  and 
lung may be useful for histopathology. IBR must be differ-
entiated  from  other  infections  notably  MCF  and 
rinderpest. 
Treatment and comrol: 
Affected  animals  should  be  isolated  as  soon  as  clinical 
signs  appear.  Broad-spectrum  antibiotics  are  useful  in 
countering secondary infection. Vaccination may be useful 
in  affected  areas  but  there  is  a  risk  of abortion  if  the 
vaccine is administered to pregnant cows. 
BOVINE  EPHEMERAL FE VER  {BEF}: 
Also  known  as  three  day  sickness,  stiff  sickness,  bovine 
epizootic  fever,  this  acute  infection  is  caused  by  a 
rhabdovirus and is  insect transmitted. 
BEF  is  characterised  by  an  acute  fever  of  short 
duration  often  accompanied  by  stiffness  or  lameness. 
Commonly the morbidity rate is  high but mortality is  low, 
usually  less  than  1  'Xl.  BEF  has  been  reported  and 
serological  surveys  have  indicated  that  some  Indonesian 
cattle have serum neutralising antibody to BEF virus. The 
disease  also  occurs  in  Malaysia  and  probably  other 
Southeast Asian countries. 
Symptoms: 
Fever which may last  1 to 4 days, lachrymation, dyspnoea; 
sick  animals  refuse  food  and water because swallowing  is 
painful.  There  is  nasal  discharge  and  drooling  of saliva. Rumination  ceases  for  about  2  days  with  diarrhoea  in 
some cases, constipation in others. In lactating cows there 
is  a sudden and severe drop in  milk production. The yield 
returns to normal in about 2 weeks, but cows affected late 
in lactation may dry off.  Mastitis sometimes  develops and 
cows in advanced pregnancy may abort. 
In  most  cases  affected  animals  recover  completely. 
Mortality is  usually less  than 0.5%, but it may be higher if 
the animals are under stress. 
Diagllosis: 
In  the  field  a  provisional  diagnosis  is  made  usually  on 
clinical observations. Laboratory tests require  paired serum 
samples  collected  10  to  14  days  apart  which  should  be 
submitted to a central laboratory with adequatc diagnostic 
facilities. 
TreallilCllt  alld controL: 
No  treatment  is  satisfactory.  Vaccination,  except  in 
valuable breeding animals,  may  not be warranted  because 
this is a relatively mild diseasc. 
AKABANE DISEASE: 
Akabane disease is  a term used to dcfine congcnital defects 
in  calves  due  to  infection  with  Akabane  virus  and  other 
pathogenic viruses in  the Simbu group of bunyaviruses. It 
is  believed that transmission occurs solely by blood sucking 
insects. 
SYlilptoms: 
Infected  young  and  adult  animals  show  no  clinical  signs 
but  when  infection  occurs  during  pregnancy  the  virus 
passes  to  the  foetus  causing  scvere  disease  of its  central 
nervous  system.  The first  observed  manifestations  of an 
outbreak  are  late  abortion  and  stillbirths.  The  more 
generally  recognised  forms  of the  disease  are  seen  in  live 
calves  with  a  variety  of  developmental  defects  depending 
on the time of infection during pregnancy: 
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polioencephalomyelitis.  Most affected calves  are unable 
to  stand, and show  incoordination, ataxia,  paralysis  of 
one or more limbs, muscle atrophy, exophthalmos  and 
lachrymation. 
arthrogryposis.  The  joints  of one  or  more  limbs  are 
fixed  usually  in  flexion.  There  is  muscle  atrophy; 
severely  affected  calves  arc  usually  dead  at  term  and 
associated with dystocia. 
hydranencephaly. Mostly  blind  calves,  unable  to  suck; 
poor  response  to  stimuli,  the  behaviour  varies  from 
depression to hyperexcitability; deformed skulls. 
microencephaly  (abnormally  small  brain).  T hey  are 
'dummy' calves, uncoordinated and unable to stand. 
Diagnosis: 
May  be  made  from  clinical  signs,  and  the  pathology  of 
congenital defective  calves.  T he diagnosis is confirmed by 
demonstration  of specific  antibody  in  the  serum  of the 
newborn  animal  collected  before  it  has  taken  colostrum. 
Virus can be isolated from the affected calves. 
TreaTlIlenT  alld controL: 
T he  usual  practice  is  to  destroy  affected  animals.  Care 
should be taken not to import pregnant animals from non-
endemic areas to endemic areas. 
JEMBRANA  DISEASE  (JO): 
Jembrana disease is considered to be a problem especially 
in Bali  cattle. It is concentrated on the island of Bali, but a 
syndrome with similar characteristics  (Rama Dewa) is also 
recognised in  Lampung in the province in South Sumatcra 
and in East Java.  To datc, JD has  only been diagnosed in 
Indonesia.  The  causal  agent  has  not  yet  been  clearly 
identified but a filterable agent, probably viral,  is  involved. 
Jembrana disease  is  an  acute, infectious  condition  usually 
with  a  low  mortality  rate. Buffalo,  Bos  indicus  and  other 
breeds may be less  susceptible. T he case mortality rate  is 
usually less than  10%. 
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Symptoms: 
These include fever, anorexia, mild lachrymation and hyper-
salivation  and  enlarged  lymph  glands  (Photograph  5.2.4). 
Blood sweating, bloody diarrhoea and moderate,  temporary 
anaemia are inconstant. Pregnant animals  may abort. 
Diagnosis: 
Is based on the history, clinical signs, and the pathology of 
affected  organs.  A  serological  (ELISA)  test  is  now 
available  for  diagnostic  or  epidemiological  studies.  From 
fatal  cases,  tissues  for  diagnosis  should  include  small 
blocks of anterior lobe from lung,  mediastinal  lymph node, 
liver, kidney  and brain  including  choroid  plexus,  all  fixed 
in  10% formalin. 
Photograph 5. 2.4 
lembrana disease. Enlargement of prescopu/ar and sub iliac lymph 
glands. The animal also showed fever and diarrhoea. Bali heifer. 
Treatment and contml: 
Tetracyclines  give  variable  results.  Spraying  the  animals 
with  insecticide has  also  been  reported  as  a  precaution to 
control the disease but is of doubtful value. The possibility 
of vaccination  is  being investigated. 
(iii)  Parasitic diseases: 
Internal parasites 
TRYPANOSOMIASIS  (SURRA): 
T he  common  pathogenic  trypanosome  in  many  parts  of 
Asia  is  Trypanosoma  evansi.  The  parasite  infects  horses, 
cows and buffalo and  the disease can be epidemic causing 
heavy  mortality.  Flies  of the  genus  Tabanus  (T.  rubidus 
and  T.  Ineganops)  are  among  the  main  transmitters.  T he 
parasite  has  been  detected  in  all  main  Indonesian  islands 
except  Sumba,  Flores,  Maluku  and  Irian  Jaya.  It  is  also 
present  in  India,  Malaysia,  Thailand  and  Vietnam.  T he 
disease can  vary  from inapparent infection to acute forms, 
with  death  in  a  few  days.  In  endemic  areas  cattIe  and 
buffalo  normally  form  subclinical  reservoirs  of infection. 
Overwork  has  been  reported  to  disturb  the  equilibrium 
between  host  and  trypanosome  in  carrier  animals  and 
clinical  episodes  with  significant mortality  have  occurred. 
Acute  outbreaks  are  seen  in  non-immune  animals  intro-
duced  into  endemic  areas,  e.g.  in  imported  callIe  and 
buffalo.  The  disease  can  be  severe  in  horses  in  eastern 
Indonesia where preventive  measures are routinely used. 
SYIllP 10 illS: 
Anaemia  is  the  most  consistent  clinical  feature  of 
trypanosomiasis.  Also  noted  are  prolonged  bleeding times 
in  a  wounded  animal.  Temperature  elevation  occurs 
during  acute  parasitaemia.  A  reduction in  fertility may be 
found. Diagnosis: 
Trypanosomes  are  readily  seen  in  blood  films  in  acute 
disease, but low  parasitaemias  occur in  chronic infections. 
Blood in anticoagulant should be forwarded to a veterinary 
laboratory  for  confirmative  diagnosis.  Both  direct  staining 
and serological tests (e.g. ELISA) are now used. 
Trealii/eill  and C011lroL: 
Suramin  (naganol)  is  the  most  common  drug  used  in 
Indonesia.  Preventive  measures  include  detection  and 
treatment of infected  animals,  protection  of animals  from 
biting  flies,  the  control  of  sale  of  meat  from  infected 
animals,  the  control of stock  movement and  avoidance of 
stress. Livestock introduced  for the first time into endemi-
cally infected areas should be given prophylactic treatment. 
It should be noted  that they may be equally  susceptible to 
other  local  infections,  e.g.  anaplasmosis.  A  thorough 
knowledge of the regional epidemiology may save the lives 
of many cattle and buffalo. 
BABESIOSIS: 
Babesiosis caused by the protozoan  parasites Babesia  bovis 
and  Babesia bigelililla are transmitted by tile ticks  Boophilus 
III icropills  ,  AlIlblyolllllla  leslillUdillQ l"IIlI1  or  Rhipicephalils 
pilallS. T he  disease  has  been  reported  in  Sumatera, Java, 
Sulawesi  and  Kalimantan  as  well  as  in  other  Southeast 
Asian countries. 
S:VIIIPIOIIIS: 
T he clinical infection is  characterised by high fever, loss of 
appetite,  anaemia  and  hacmoglobinuria  (red  water). Calf-
hood  infection  produces  a  mild  disease  but  susceptible 
adult cattle show acute symptoms. 
Diagllosis: 
Clinical findings  and demonstration of Babesia  spp  in red 
cells  in  blood  smears  fixed  in  methanol  and  stained  with 
Giemsa is considered diagnostic. 
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Trealment and control: 
Drug  therapy  early  in  an  uncomplicated  syndrome  will 
produce  dramatic  recovery  but  advanced  cases  with 
considerable  destruction  of  red  blood  cells  will  only 
respond  to  blood  transfusion.  Among  the  drugs  used  are: 
Trypan  blue,  acriflavine,  phenamidine,  ganaseg,  acaprin 
and  imizole.  Preventive  methods  available  are:  control  of 
tick  vectors,  vaccination  of  susceptible  animals,  treatment 
of  infected  animals,  control  of  stock  movements,  good 
nutrition  and  a voidance  of  stress.  Imported  livestock 
should  not  be  introduced  to  an  endemic  area  without 
previous vaccination. 
ANAPLASMOSIS: 
Anaplasmosis  is  an  acute, subacute  or  chronic  disease  of 
cattle caused by Anaplasma IIwrginaLe  and is transmitted by 
the  same  ticks  which transmit  babesiosis. T he disease has 
been  reported  in  Sumatera,  Java,  Bali,  Kalimantan, 
Sulawesi  and  elsewhere  in  South  and  Southeast  Asia. 
Calves up  to a  year old  suffer a  mild form which  may  be 
symptomless  and  recovery  results  in  a  lasting  immunity 
and a carrier state. At the age of 2 to 3 years the disease is 
acute but  rarely fatal.  In cattle over  3  years  old  it  may be 
peracute and fatal. 
SYIllPIOIIIS: 
In  clinical  cases  fever,  loss  of  appetite,  weight  loss, 
dehydration,  constipation,  dyspnoea,  anaemia  and  pale 
yellowish  mucous  membranes,  urination  is  frequent  but 
normal  in  colour.  T he  animal  is  weak  and  walks  witll  a 
stiff gait. Abortion may  occur and recovery is slow. 
Diagllosis: 
Is based on the presence of Anaplasma spp.  in the stained 
red blood cells and on the clinical symptoms. 
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Treatment and control: 
Treatment with  oxytetracycline  is  effective.  Carrier infec-
tions  can  be  eliminated  with  long  acting  oxytetracycline 
(20  mg/kg  intramuscularly  twice,  7  days  apart).  Vaccin-
ation  should  be  carried  out  when  susceptible  cattle  are 
moved to an area where anaplasmosis is  endemic. 
FASCIOLIASIS  (LIVER  FLUKE): 
Fascioliasis has  been reported in most parts of Indonesia and 
Asia  generally.  Prevalence  rates  up  to  90%  have  been 
recorded.  The  most  common  fluke  is  Fasciola  g(gantica. 
Acute cases  are  rare  in  draught animals  and the  parasite  is 
usually  undetected  until  meat  inspection  in  abattoirs.  The 
flukes  require aquatic snails for their development and multi-
plication.  Animals become infected by eating rice stubble and 
grass  growing  in  or  around  permanent  water,  or  drinking 
water containing the infective stages  (metacercariae). 
Symptollls: 
In  severe  chronic  cases  there  is  anaemia, emaciation and 
weakness,  reduced  milk  yield  and  reproductive  perfor-
mance, anorexia, oedema of the jaw, ascites  and jaundice. 
Diagnosis: 
The presence of liver fluke eggs in  the faeces  detected with 
a  microscope is  proof of the  disease  but does  not neces-
sarily indicate the degree of severity. 
Treatlllent and control: 
Treatment  and  control  methods  are  available  such  as 
control  of snails,  sanitation  and  chemotherapy;  however 
they  are  rarely  used  because  of  cost  and  inadequate 
knowledge of the epidemiology.  In  areas  of known  severe 
infection  a  degree  of prevention  may  be  obtained  with  a 
wide range of compounds but the  choice  may depend on 
the  local epidemiology.  Essentially  animals  should  not  be 
given  access  to  herbage  from  aquatic  habitats  which 
contain the snail  intermediate host. 
GASTRO-INTESTINAL HElMINTHIASIS: 
In  cattle,  gastrointestinal  roundworms  cause  clinical  and 
subclinical  disease,  producing  economic  loss  between  1 
and 4 months of age (Toxacara viwlorum) and for the first 
5 to  10  months after weaning  (mixed strongyles). Buffalo 
calves,  1 to  4  months  old,  are  also  fatally  affected  by  T. 
villllorwil  but less  severely  by  strongyles.  Calves  acquire 
infection with  T.  vitlllorum from larvae in  the milk for  the 
first  6  to  8  days  after  birth.  Larvae  of  most  species  of 
strongyles  are  eaten with  grass  but some species  are  also 
able  to  penetrate  the  skin  and  become  important  when 
calves  are reared in crowded, wet unhygienic pens. Calves 
on a low plane of nutrition are  more severely affected  by 
roundworms than well  fed calves. 
Symptoms: 
Anorexia,  weight  loss  or  poor  weight  gain,  diarrhoea, 
anaemia and ascites. 
Diagnosis: 
Gastrointestinal  helminthiasis  should  be  suspected  in 
animals  1 to 4 months of age and in calves  for the first  10 
months after weaning; especially those reared intensively in 
groups  in  wet  unhygienic  pens  and  on  a  low  plane  of 
nutrition.  Faecal egg  counts  are  a  useful  aid  to  diagnosis 
but  can  be  misleading.  T he  clinical  picture  is  therefore 
important. 
TreatH/em  and control: 
Control of T.  viwlonl1t/ is  achieved by treating calves orally 
with  300 mg of pyrantel once between  10  and  16  days of 
age.  A single treatment with  levamisole at  10  mg/kg  is  also 
effective but calves must be weighed to ensure the correct 
dose  is  administered.  With  these  treatments  the  parasites 
will  be eliminated from  the intestine while  still  larvae  and 
thus recontamination of the environment with eggs will  be 
prevented. Control  of  strongyles  is  probably  not  necessary  in 
buffalo calves, or in  calves  from cattle  that are reared after 
weaning with  adult  animals  under extensive  conditions,  or 
in  calves  reared  in  hygienic  pens  and  fed  cut-and-carry 
fodder,  or  a  high  quality  ration  (especially  high  protein). 
However, where calves from cattle are reared after weaning 
on a low plane of nutrition, in crowded unhygienic pens or 
intensively  on  pasture  as  a  group  with  other  weaners, 
strongyle  parasites  may  be  expected  to  suppress  growth 
rate  and  animals  may  die.  Under such  conditions  control 
can  be  achieved  by  changing  management  or  by  treating 
animals with anthelmintic  each  2 months for  2  or 3 treat-
ments,  commencing  2  months  after  weaning.  All  modern 
broad-spectrum  anthelmintics  are  effective  and  choice 
should be made on the basis of availability and price. 
CASCADO  (STEPHANOFILARIASIS) 
The  disease  is  caused  by  Stephal/ojilaria  dedoesi  and  tl1e 
prevalence  is  high in  some areas, e.g. Sulawesi. The worm 
produces a dermatitis. The disease is spread by biting flies. 
Symptollls: 
Lesions occur on the sides  of tl1e neck,  the withers, dewlap, 
shoulders  and  around  the  eyes.  A  small  number  of small 
papules develop and coalesce LO form a larger lesion covered 
by  crust, the hair falls  out and the skin thickens with  blood 
and  lymph  which  can  be  squeezed  out readily.  The  lesion 
extends outwards while the centre becomes hard and covered 
with  a  thick,  dry  crust  and  may  reach  a  size  of 25  Col  in 
diameter.  Itching leads to rubbing and aggravates the lesion. 
Diagnosis: 
Demonstration  of  adult  worms  or  micro  filariae  in  skin 
scrapings. 
Treatlllent and conlrol: 
Ointments  containing  40'% trichlorphon,  4%  Supona-20 
twice  daily  for  15  days  or once  daily  for 30  days,  or 4% 
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fenitrothion  once  daily  for  30  days.  Control  measures 
include control of fly  vector with insecticidal ear tags,  good 
nutrition and  treatment of infected  animals with  topically 
applied organophosphates (e.g. trichlorfon) may be tried. 
EXTERNAL  PARASITES 
A number of arthropods, \\'hich  include  flies,  mosquitoes, 
lice,  fleas,  mites  and ticks,  may impair productivity.  They 
cause  loss  of  condition  and  damage  to  hides  through 
intense irritation of the skin and mechanical activity. Some 
are  also  important  vectors  of  viral,  bacterial,  fungal, 
protozoan  and  other  diseases.  In  general  a  warm  humid 
climate and low nutritional status of animals favours multi-
plication of these parasites. 
Lice  which  breed  on  the  animals  are  the  easiest  to 
control, and are susceptible to almost all  insecticides. Two 
treatments are required, first  to kill  lice  which  are present 
on the animal at the time and the second  10-14 days  later 
to  kill  lice  which  have  hatched  from  the eggs  anached on 
the animal hair. 
Ticks  are  the  biggest  problem  in  many  parts  of the 
world  but are less important in draught animals  which are 
usually  more  resistant  breeds  and  because  they  are 
regularly  cleaned  by  their  owners.  Bos  taums  breeds  are 
significantly more susceptible  to infection  than  Bos illdiClls 
or Bos taums crosses. 
Chemicals for control of arthropods may be sprayed by 
using  hand or motor operated  pumps. The simplest  way 
for  smallholders  is  washing with a cloth, brush  or  sponge 
dipped in a bucket.  Insecticide or acaricide mixture applied 
in  selected areas of the body will  suffice. Backline pour-on 
application of parasiticide  is  more practical  but less  satis-
factory than dipping. It must  be emphasised  that most of 
the  chemicals  used are  very  poisonous,  especially  in  their 
concentrated  form.  Therefore  they  should  be  handled 
carefully and diluted before use exactly as  directed by the 
manufacturers. 
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In  villages  at  night,  farmers  repel  flies,  midges  and 
mosquitoes from the host by burning grass or wood. 
5.2.2  Calves 
(i) Management and care of  calves 
All healthy working cows should be able to produce a calf 
each year.  Under traditional systems with  simple manage-
ment,  various  authorities  report serious  losses  in  calves  in 
the  first  few  weeks  of life.  Such  losses  can  be  of  great 
economic  importance  to  the  individual  farmer  and  the 
national economy irrespective of the size of the production 
unit and should  be considered unacceptable. Calves can be 
saved by better care. The following steps are necessary for 
successful management: 
Make  an  effort  to  identify  oestrus  in  the  cow  and 
arrange mating or artificial insemination quickly. 
Record the time when the cow is  mated to know when 
the  calf is  expected  to  be  born and  watch  closely  for 
signs of impending parturition. 
T he  cow  should  be  provided  with  a  clean,  dry,  well-
bedded,  well-drained  and  easily  observed  stall  for 
calving. 
When  the  cow is  showing signs  of calving, she should 
be observed  carefully,  but not disturbed unless  help  is 
needed. 
As  soon  as  the  calf  is  born,  the  foetal  membrane  and 
mucus should  be removed from the  nose  and mouth of 
the calf and the tongue pulled forward.  If the cow calves 
normally, she will  immediately begin to  lick the newborn 
and thus stimulate respiration and circulation and dry the 
calf.  If the calf does not breathe immediately, it should be 
stimulated  by  alternately  compressing  and  relaxing  the 
chest  wall  (artificial  respiration)  or by  lifting  up  by  its 
hind  legs  with  a  sudden  jerk and letting  it  hang in  this 
posture for a few minutes till  the start of respiration. 
Make  sure  the  calf  is  dry  and  warm.  It  should  be 
closely inspected at least twice daily for signs of injury, 
illness or distress. 
The navel cord should be squeezed and tied about 2.5 
cm  away  from  the  body  and  cut  below  the  ligature. 
Painting the cord with tincture of iodine or dipping in 
20% lysol will  avoid any infection. 
It is  vital that a  calf receives colostrum from the 
mother  as  soon  as  possible  after  it  is  born  and 
certainly within the first 6  hours of life;  it should 
continue to do so for the first 3  days.  If the calf is 
weak and unable  to rise  it  should be assisted in  getting 
a feed of colostrum. 
De-worm  the  calf  against  ascariasis  with  300  mg 
pyrantel at the age of 10 to  16  days. 
In known  infected  areas  vaccination againt  brucellosis, 
haemorrhage  septicaemia  or  other  diseases  should  be 
arranged at the appropriate age. 
(ii) Calf diseases 
Mortality in young calves may be a serious problem under 
village  conditions  as  well  as  in  organised  farming.  Any 
negligence in feeding and management may result in losses 
especially  during  the  first  three  months  of age.  Problems 
with calves  may occur at various times: 
abortion of cows, 
birth of weak or dead calves, 
disease a few  days after birth 
disease in  the first three months of life. 
5.2.3 Abortion 
The causes  here  already  have  been  discussed  in  Section 
5.2.1. Factors that are important in determining the cause 
of abortion  include  the  stage  of gestation,  season  of the 
year, geographical location, whether the animals  have been introduced into the  herd  recently  or  not,  sources  of  feed 
and water, gross  lesions,  and many others. It is important 
to  note the  time of abortion  by the cow to  determine  the 
causes.  Some specific  abortive  diseases  and their  time of 
abortion are given in Table S.l. 
5.2.4 Birth of weak or dead calves 
These  may be  caused  by  the  same  infections  that  cause 
abortion  between  7  and  9  months  of  pregnancy.  T he 
foetus has  been affected  \~,:h i l e it  is still  inside  the  mother. 
T he  sick  foetus  may  be  born  but is  weak and  eventually 
will  die,  or  it  might  die  shortly  before  calving  when  the 
cortex  of  tl1e  kidneys  just  under  the  capsule  will  be 
liquefied;  or  die at calving  (no blood  clot in  the umbilical 
vessels);  or  die  after  calving  (a  firm  blood  clot  in  the 
umbilical arteries will  show that it was born and survived a 
rupture of the navel cord). 






Ephemeral  fever (BEF) 
Akabam: disease 
Time of abortion 
during pregnancy 
4-6 months; 7-9 months; 
weak or dead calf * 
7-9 months 
3-6 months 
I.ate  pregnancy 
Late  pregnancy 
13m'ine \'iral diarrhoea (BVD)  3-6 weeks after infection 
Infectious bovine rhinotracheitis 
(IBR)  6-8 months 
* Calves, placenta and excretions arc  infective to farmers, 
veterinarians and  other in-contact personnel 
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Weak  and  dead  calves  should  be  examined  for  any 
gross  pathological  changes.  If the  mother is  suspected of 
any  disease,  submit  blood  samples,  placenta  and  tissues 
from  tl1e  dead  calf  to  the  laboratory  for  confirmatory 
diagnosis. For control measures the cow should be isolated 
and  the calving stall  cleaned and  disinfected. If brucellosis 
is  suspected  al tissues  should  be  handled  with  great care, 
preferably  using  rubber  gloves,  and the  hands washed in 
disinfectant solution. 
In addition to infectious disease there are otller causes 
of weak  and  dead  newborns  such  as  dystocia  (difficult 
calving), faulty maternal nutrition, stresses and inbreeding. 
5.2.5 Disease in the first few days of life 
(J)  CALF  DIARRHOEA OR  SCOURS 
This is a very contagious group of diseases of young calves 
and  occurs  mainly  from  2  to  10  days  of  age.  The 
incidence  of mortality  is  highest  in  the  first  fortnight  of 
life.  It  is  a  complex  disease caused by a  variety  of patho-
genic  agents and is  complicated  by poor  management and 
unhygienic  environmental  conditions.  Various  strains  of 
Escherichia  cob  were  considered  to  be  the  main  cause  of 
enteritis  but  the  frequent  involvement  of other  bacterial, 
protozoal and viral  agents is  now recognised.  Calves obtain 
organisms  from  contaminated  bedding  and  feed  utensils, 
dirty pens, diarrhoeic calves, overcrowded calving ground, 
milk from co\\'s affected with mastitis and from the skin of 
the perineum and udder of the cows. 
SYIllPLOIIlS: 
There are yellowish  white  and rancid smelling  faeces,  the 
hind  quarters  are  dirty,  me  calf  rapidly  becomes 
dehydrated  and  loses  weight,  is  dull  and  weak,  the  eyes 
become sunken, breathing is  rapid  and body temperature 
drops  below  normal.  Unless  treatment  is  given,  death 
follows rapidly. Should a calf be infected there is a real risk 
that the disease will  quickly spread to neighbouring calves. 
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Diagnosis: 
Clinical findings  and faecal samples  to  be cultured in  the 
laboratory for  toxigenic K99 Escherichia coli. 
Treatment and control: 
Prevention  of colibacillosis  is  best  achieved  by  ensuring 
that the calf receives  colostrum in the first 48 hours and is 
kept under clean conditions. 
T he treatment of acute diarrhoea should include: 
isolation of affected animals  from the group 
cessation of milk feeding for 24-36 hours 
replacing  milk  with  warm  water  containing  0.95 g 
(2 teaspoonfuls)  salt  and  50 g  (1/2  teacup)  sugar  per 
litre, the amounts must be measured carefully 
no other dry or liquid feed  should be given. 
For the next 24 hours diluted milk with water should be 
given until the faeces  become firmer.  Then undiluted milk 
may  be  offered  again.  Sulfa  drugs  and  broad  spectrum 
antibiotics given orally are useful  for disease control. 
NAVEL  ILL  - (JOINT ILL): 
The disease occurs in calves  raised under poor hygienic 
conditions. The infective  agent enters  via  the navel in  the 
first  few  days  of  life  when  it  is  moist  and  open.  The 
mortality rate is high and in acute cases death is rapid. 
S  Y IIlp  10 illS: 
In  less  acute  cases  there  is  usually  some  swelling  of the 
navel  with  abscess  formation  or the infection  may spread 
to the liver and bladder with  more serious effects. The calf 
loses  its  appetite,  has  a  slightly  elevated  temperature and 
becomes  prostrated.  The  hock  and  kneww  joints  may 
become swollen and painful. 
Preventive measures: 
Housing  calves  in  a  clean,  hygienic  environment and  by 
dipping navels in tincture of iodine soon after birth. 
5.2.6 Disease in the first three months of life 
Many problems can occur during this period but the most 
important include: 
SAlMONELLOSIS: 
This is an infectious disease of man and animals caused by 
organisms  of  the  genus  Sallilonella.  The  septicaemic 
syndrome of salmonellosis usually occurs in young calves 2 
to  3  weeks  after  birth,  but  it  may  occur as  early  as  48 
hours. Adults are also  susceptible. The source of infection 
is usually infected animals which contaminate pasture, feed 
or  water  with  faeces.  Salmonellae  can  survive  many 
months  in  moist  conditions,  but are  susceptible  to  drying 
and  sunlight.  In  calves  an  important  predisposing  factor 
for  occurrence  of  clinical  sickness  is  stress,  e.g.  trans-
portation, overcrowding and drought. 
Salmonellosis  can  be  transmitted  to  people.  Animals 
and their  excrete  should  be  tended with  care  and proper 
disinfection procedures carried out. 
Symp101lls: 
T he clinical signs  are subject to wide variation; some may 
be  so  mild  as  to  pass  unnoticed  and  others  show  acute 
septicaemia  and  die  without  signs  of diarrhoea.  Typical 
cases  are  characterised  by  dullness,  high  fever,  incoordi-
nation  of  gait  and  recumbency.  The  faeces  are  putty-
coloured  and  contain  blood  streaks.  Death  may  occur 
between  1 and  2  days  after the  onset  of symptoms, or it 
may  be  delayed  to  5-7 days.  When  cases  are  prolonged 
the  carpal  and  tarsal  Jomts  become  enlarged  and 
occasionally pneumonia  and enteric symptoms may occur. Diagnosis: 
Peracute salmonellosis  in  calves  is undistinguishable  clini-
cally  from  infection  with  E.  coli  and  laboratory  cultural 
examination  of  the  faeces  or  rectal  swabs  are  the  only 
means of definite diagnosis. 
Treat lIlelll  wzd cOlltrol: 
Many drugs  including  sulphadimidine,  nitrofurazone  and 
antibiotics have been used with  varying degrees of success 
in the treatment. It should  be borne in  mind that clinically 
recovered animals continue to excrete the organism in  rlleir 
faeces and thus act as  carriers. 
Control measures include good husbandry and hygiene, 
isolation  of newly  introduced  calves  and  management  of 
calves  so  that  they  can  not  be  in  touch  with  their  own 
faeces  to  prevent  reinfection.  Where  stress  factors  are 
involved,  they  should  be  eliminated.  All  manure  and 
effluent from  infected  animal should be safely disposed in 
such  a  way  to  minimise  the  danger  of  contaminating  the 
environment or infecting other animals or people. 
TOXACARA  (N EOASCARISj  VITULORUM 
This parasitic  disease is one of the most serious problems 
in  buffalo  and  cattle  calves  in  draught  animal  areas.  It 
affects  only  young  calves,  and  is  transmitted  via  the 
colostrum during the few  days  of life.  T.  v}lZI lOI7IIll  larvae 
are  only  present in  the  milk  of buffalo  for  about 8  days. 
Usually it  causes clinical signs  in  calves  1 to 4  months  of 
age. Monality rate is high. 
Symptoms, diagnosis and control methods have already 
bcen described. 
5.2.7  Bulls 
In  some  parts  of Southeast  Asia  poor calf production  is 
due to lack of bulls or AI  services at village level. 
Bulls are generally reared mainly  for the following three 
purposes: 
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breeding  bulls  to  be  used  either for  natural  service  or 
for  collection  of  semen  and  use  in  artificial  insemi-
nation, 
for draught purposes, mainly in paddy fields, 
for meat production, 
for sale 
T here is a need to make more bulls available at village 
level to  ensure calf production. AI is  often not available or 
readily provided when cows are in oestrus. 
Bull  fertility and management 
For  the  improvement  of  animal  production  the  breeding 
male plays a distinct role. To achieve his objectives: 
bulls should  be of a good genetic type, 
they  should  have  sound  sexual  health  for  the  regular 
production of a large  number of fertile  sperm. Greater 
attention  should  be  paid  to  the  examination  of bulls 
both  for physical characteristics, e.g. testicular size  and 
semen production. 
A  breeding  bull  should  be  sound  in  all  aspects.  Any 
factor  that  lowers  the  physical  efficiency  of  a  bull  can 
affect  reproductive  performance.  Recent  work  has 
indicated that  infertility  may be common  in  buffalo  bulls. 
T here  is  an  urgent need  for  more  research  in  both  male 
buffalo and cattle. 
There are three main types of infertility in  bulls. T hese 
are: 
T ype I:  bulls neither show libido nor give  semen. 
Type II:  they ejaculate poor quality semen. 
Type III:  bulls  yield  poor  quality  semen  after  being 
normal. 
Among these type of infertility, Type III is  attributed to 
management  or  disease  problems  while  the  other  two 
could be due to hereditary or infectious causes. 
5 158 
It is good practice to examine a stud  or village bull  for 
fertility. Examination of bulls for fertility includes: propor-
tionate growth rate of bull according to age; normal devel-
opment  of genitalia  assessed  by  measurement  of  scrotal 
circumference;  sexual  behaviour;  excellent  or  very  good 
libido and mating behaviour; semen production ability and 
quality;  excellent or  very good  progressive  sperm motility 
and  concentration,  sperm  morphology;  normal  and 
abnormal  sperm percentages. 
An  infertile  bull  should  be  sold  for  meat,  never  for 
breeding purposes. 
(i) Management of the breeding bull 
The  management  of  bulls  can  be  subdivided  into  two 
parts:  C i) feeding, and C ii) general  care and handling. 
Feeding 
A bull in service should not be too fat.  Excessively fat bulls 
may  lack  a  desire  to  breed  and  become  impotent.  He 
should  not  be  underfed and  thin.  During  heavy  breeding 
periods,  the  bull  should  have  an  increase  in  the  daily 
concentrate  ration.  Green  fodder  and  sunlight  are 
beneficial  to the breeding bull  and it is desirable to provide 
some  pasture  if possible.  Pasture  furnishes  the  best  feed 
for  bulls  and  also  assures  ample  exercise.  When  the 
pastures  are  not available,  some  green  fodder  should  be 
cut  and  carried  to  the  bulls. T he  practice  of  giving  only 
the  low  grade  roughages  to  bulls  is  not  recommended. 
Drinking  water  should  be  plentiful,  fresh,  clean  and 
available at all  times. 
Care and handling oj lhe bu LL 
Cleanliness  of bulls,  bull  pens and their surroundings, and 
efficient attendants are  important for breeding efficiency. 
For easy control and handling of a bull, a metallic ring 
or rope string is  usually inserted into the nose through the 
cartilage  of  the  nasal  septum.  Bulls  should  be  handled 
gently. Rough behaviour, shouting and beating may affect 
the  libido,  quality  of semen  and  approach  to  mating  as 
well  as  the  animal's  temperament.  Daily  grooming  keeps 
the animal clean  and helps  in  detecting illness  and injury. 
Ectoparasites such as  ticks should be removed. 
Keeping  the  bull  standing  at  one  place  for  a  long 
period  weakens  his  leg  muscles  and  causes  the  toes  to 
overgrow which puts an abnormal strain on legs  and feet. 
Exercise helps  to keeps animals fit  and active, maintaining 
health  and  metabolic  processes.  With  proper  managerial 
practices and  exercise  the productive  life  of a bull  can be 
increased.  Abnormal  growth  of toes  will  change  the  walk 
and interfere with  normal copulation.  T he horn should be 
kept at a normal length. 
Buffalo bulls must be allowed  to wallow in  fresh  water 
in  the morning and evening. The water should be as  clean 
as  possibie. 
DISEASE CONT ROL 
To achieve greater production  through a high fertility rate, 
the  bull  must  be  sexually  perfect  and  free  from  any 
congenital, metabolic, nutritional,  parasitic, infectious  and 
non-infectious  diseases.  Disease  control  is  necessary  to 
prevent spread of infection and unwanted characters to the 
offspring. 
Maior diseases  in  bulls 
See Section 5.2.1  - Diseases of working cattle and buffalo. 
Bulls  are  susceptible  to  the  same  range  of  diseases  as 
females but the resultant pathology and clinical effects may 
be expressed differently. 
(i) Infertility diseases 
Infertility  in  bulls  is often  characterised  by  normal  sexual 
desire  and  the  ability  to  copulate  and  ejaculate  but  a 
complete or abnormally high percentage of failure of fertil-
isation  or  conception,  or  delayed  return  to  oestrus indicating  early  embryonic  death  may  occur  in  cows. 
Infertility is probably as  common in  the male as  the female 
but it has  received less attention. 
Following are the main infectious diseases which cause 
infertility  in  bulls: 
ACUTE INFECTIOUS  DISEASE: 
Among their systemic  effects  viral,  parasitic  and bacterial 
infections  may  affect  the  genitalia  causing  temporary  or 
permanent infertility.  Thesc may  include  trypanosomiasis 
and ephemeral fever. Although  1'.  evansl has  a worldwide 
distribution there are few  detailed studies on the pathology 
of the  disease  it  causes.  Bovine  ephemeral  fever  in  bulls 
has  been reported to  cause Wallerian degeneration  of the 
spinal cord and the bull  seldom recovers completely. More 
research is  needed to measure their effects accurately. 
BRUCELLOSIS  IN BULLS: 
Genital organs are usually  infected. Lesions are present in 
seminal vesicles,  often in  the testicle and sometimes in  the 
epididymis. 
During the acute early stage, semen  is highly  infective. 
T he acute stage  may  last several weeks  but as  the disease 
becomes  chronic,  the  number  of organisms  decrease  and 
excretion may stop altogether. In some cases, however, the 
organisms may be excreted intermittently and continue for 
years.  Affected  genital  organs  become  firmer  because  of 
fibrosis. 
V IBRIOSIS: 
A  venereal disease  spread by infected bulls  to  susceptible 
females at the time of coitus or the time of artificial insem-
ination  with  improperly  handled  and  antibiotic  treated 
semen.  It  is  characterised  by  infertility  with  an  increased 
number of ser\'ices  necessary per conception.  At  the  time 
of breeding, the bull  acquires  the  infection  on  a  transient 
or  permanent  basis  from  the  use  of infected  bulls.  T he 
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older  bull  remains  a  chronic  carrier.  Young  bulls  under 
five  years of age are difficult to infect. They may transport 
the organism from bull  to cow to bull  during the breeding 
season but  rapidly become free  of infection when isolated 
from infected cows.  In bulls over five years of age vibriosis 
may become a chronic infection in  the prepuce and persist 
for years. 
The  Call1pylobaete,. jews  carrier  state  in  bulls  can  be 
determined  by bacteriological culture and identification  of 
the  organism  in  semen,  preputial  smegma  or  washings 
from  an  artificial  vagina.  The  infection can be effectively 
eliminated  in  bulls  by  dihydrostreptomycin  injection  sub-
cutaneously at  a dosage of 20  mg/kg  of body weight, and 
5 mg  of 50%  solution  of the  same  antibiotic  is  applied 
locally to the penis and prepuce daily for 5 treatments. 
TRICHOMONIASIS: 
A  venereal  disease  caused  by  Tl1dlOlilollas  joetus  and 
spread  at  the  time  of  coitus  or  artificial  insemination. 
T.  jews  is  found  in  the  genital  tract  and  contents  of  the 
uterus of cows and on the penis,  prepuce and urethra.  In 
rare  occasIOns  it  can  be  found  in  seminal  vesicles  and 
epididymis. 
CLil/ieal signs: 
Characterised by early abortion, pyometra and infertility in 
female. In  males, purulent balanitis  may occur, associated 
with seminal  vesiculitis.  T he prepuce may  be swollen with 
mucopurulent  discharge.  Within  a  few  weeks,  the  bull 
recovers from the initial clinical signs of preputial  swelling 




The presence of motile trichomonads  by direct microscopy 
examination  under  low  power  objective  from  aborted 
material,  foetal  stomach  contents  or  amniotic  fluid.  T he 
examination  might  be  followed  by  sending  a  number of 
mucus samples, preputial scrapings  and preputial  washings 
on ice to the laboratory for immediate culture. 
Trealment and control: 
The majority of infected cows  have  self-cured completely 
after  one normal heat after a  normal parturition. In  bulls 
acriflavine  douches  applied  via  massage  into  the  penis  or 
prepuce is  effective. Systemic treatment with dimetridazole 
50  mg/kg  body weight daily  for 5 days  has proved useful. 
Infected  cows  after  recovery  should  be  given  sexual  rest 
for at least three months and be examined before breeding. 
A method of selective  culling old bulls combined with  the 
use of young bulls  is  also effective under field conditions. 
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Table 5.2  Diseases of working carrIe 
Disease  Causen'ransmission 
NON-INFECTIOUS DISEASE 
Fatigue 
Physical  injuries 
Nitrite poisoning 
Too much work 
Bad handling,  fighting, 
accidents,  harness 
pressure, work on stony 
areas, excessive work 
Accidental  excess in 
feed or water 
Pesticide poisoning  Accidental excess in feed 
Cyanide poiSllJ1ing  Feeding on plants which 
contain cyanogenic 
glucnsides. e.g.  sorghum, 
cassava 
Copper deficiency  Acid sulphate soils, 
molybdenum excess 
Symptoms 
Panting, increases saliva, 
fast cardiac rythym, loss of 
weight, weakness and death 
Swollen, hot painful lesions, 
ulceration, lameness 
Acute: dyspnoea, abdominal 
pain, diarrhoea, tremor, 
ataxia, convulsions. 
Chronic: weight loss, reduced 
milk yields, stillbirths 
Dyspnoea, salivation, 
lachrymation, diarrhoea, 
vomiting, abdominal pain, 
bradycardia, iJ1\'oluntary 
urination, tremor, ataxia, 
COJ1\'U  Isions, coma 
Dvspnoea, irregular weak 
pulse, salivation, muscular 
twitching, spasm, 
staggering gait, coma 
Poor weight  gain, loss  in 
pigmentation, 'spectacles', 
anaemia. diarrhoea, poor 
conception rate, ncn'ous 
disorders 
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Prevention 
Avoid sun heat and working 
more than 6 hours a day, 
S minutes rest after half 
an hour work 
Hygiene, management care 
Management care 
Management care 
Feeding and management 
Management 
T reaunent 
Rest the animal 
Good feeding and 
drinking water 
Clean wound, antiseptic 
dressings, treatment with 
sulphonamides or antibiotics 
Methylene blue injection 
(intravenously) 
Emesis induction with 
apomorphine and 
arropinisation 
Intra\'cnous injection of 
sodium thiosulphate 
and sodium nitrite 
Injections with copper 
glycinate or copper calcium 
edentate every 3 months 
5 introduced into the  herd  recently  or  not,  sources  of  feed 
and water, gross  lesions,  and many others. It is important 
to  note the  time of abortion  by the cow to  determine  the 
causes.  Some specific  abortive  diseases  and their  time of 
abortion are given in Table S.l. 
5.2.4 Birth of weak or dead calves 
These  may be  caused  by  the  same  infections  that  cause 
abortion  between  7  and  9  months  of  pregnancy.  T he 
foetus has  been affected  \~,:h i l e it  is still  inside  the  mother. 
T he  sick  foetus  may  be  born  but is  weak and  eventually 
will  die,  or  it  might  die  shortly  before  calving  when  the 
cortex  of  tl1e  kidneys  just  under  the  capsule  will  be 
liquefied;  or  die at calving  (no blood  clot in  the umbilical 
vessels);  or  die  after  calving  (a  firm  blood  clot  in  the 
umbilical arteries will  show that it was born and survived a 
rupture of the navel cord). 






Ephemeral  fever (BEF) 
Akabam: disease 
Time of abortion 
during pregnancy 
4-6 months; 7-9 months; 
weak or dead calf * 
7-9 months 
3-6 months 
I.ate  pregnancy 
Late  pregnancy 
13m'ine \'iral diarrhoea (BVD)  3-6 weeks after infection 
Infectious bovine rhinotracheitis 
(IBR)  6-8 months 
* Calves, placenta and excretions arc  infective to farmers, 
veterinarians and  other in-contact personnel 
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Weak  and  dead  calves  should  be  examined  for  any 
gross  pathological  changes.  If the  mother is  suspected of 
any  disease,  submit  blood  samples,  placenta  and  tissues 
from  tl1e  dead  calf  to  the  laboratory  for  confirmatory 
diagnosis. For control measures the cow should be isolated 
and  the calving stall  cleaned and  disinfected. If brucellosis 
is  suspected  al tissues  should  be  handled  with  great care, 
preferably  using  rubber  gloves,  and the  hands washed in 
disinfectant solution. 
In addition to infectious disease there are otller causes 
of weak  and  dead  newborns  such  as  dystocia  (difficult 
calving), faulty maternal nutrition, stresses and inbreeding. 
5.2.5 Disease in the first few days of life 
(J)  CALF  DIARRHOEA OR  SCOURS 
This is a very contagious group of diseases of young calves 
and  occurs  mainly  from  2  to  10  days  of  age.  The 
incidence  of mortality  is  highest  in  the  first  fortnight  of 
life.  It  is  a  complex  disease caused by a  variety  of patho-
genic  agents and is  complicated  by poor  management and 
unhygienic  environmental  conditions.  Various  strains  of 
Escherichia  cob  were  considered  to  be  the  main  cause  of 
enteritis  but  the  frequent  involvement  of other  bacterial, 
protozoal and viral  agents is  now recognised.  Calves obtain 
organisms  from  contaminated  bedding  and  feed  utensils, 
dirty pens, diarrhoeic calves, overcrowded calving ground, 
milk from co\\'s affected with mastitis and from the skin of 
the perineum and udder of the cows. 
SYIllPLOIIlS: 
There are yellowish  white  and rancid smelling  faeces,  the 
hind  quarters  are  dirty,  me  calf  rapidly  becomes 
dehydrated  and  loses  weight,  is  dull  and  weak,  the  eyes 
become sunken, breathing is  rapid  and body temperature 
drops  below  normal.  Unless  treatment  is  given,  death 
follows rapidly. Should a calf be infected there is a real risk 
that the disease will  quickly spread to neighbouring calves. 
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Diagnosis: 
Clinical findings  and faecal samples  to  be cultured in  the 
laboratory for  toxigenic K99 Escherichia coli. 
Treatment and control: 
Prevention  of colibacillosis  is  best  achieved  by  ensuring 
that the calf receives  colostrum in the first 48 hours and is 
kept under clean conditions. 
T he treatment of acute diarrhoea should include: 
isolation of affected animals  from the group 
cessation of milk feeding for 24-36 hours 
replacing  milk  with  warm  water  containing  0.95 g 
(2 teaspoonfuls)  salt  and  50 g  (1/2  teacup)  sugar  per 
litre, the amounts must be measured carefully 
no other dry or liquid feed  should be given. 
For the next 24 hours diluted milk with water should be 
given until the faeces  become firmer.  Then undiluted milk 
may  be  offered  again.  Sulfa  drugs  and  broad  spectrum 
antibiotics given orally are useful  for disease control. 
NAVEL  ILL  - (JOINT ILL): 
The disease occurs in calves  raised under poor hygienic 
conditions. The infective  agent enters  via  the navel in  the 
first  few  days  of  life  when  it  is  moist  and  open.  The 
mortality rate is high and in acute cases death is rapid. 
S  Y IIlp  10 illS: 
In  less  acute  cases  there  is  usually  some  swelling  of the 
navel  with  abscess  formation  or the infection  may spread 
to the liver and bladder with  more serious effects. The calf 
loses  its  appetite,  has  a  slightly  elevated  temperature and 
becomes  prostrated.  The  hock  and  kneww  joints  may 
become swollen and painful. 
Preventive measures: 
Housing  calves  in  a  clean,  hygienic  environment and  by 
dipping navels in tincture of iodine soon after birth. 
5.2.6 Disease in the first three months of life 
Many problems can occur during this period but the most 
important include: 
SAlMONELLOSIS: 
This is an infectious disease of man and animals caused by 
organisms  of  the  genus  Sallilonella.  The  septicaemic 
syndrome of salmonellosis usually occurs in young calves 2 
to  3  weeks  after  birth,  but  it  may  occur as  early  as  48 
hours. Adults are also  susceptible. The source of infection 
is usually infected animals which contaminate pasture, feed 
or  water  with  faeces.  Salmonellae  can  survive  many 
months  in  moist  conditions,  but are  susceptible  to  drying 
and  sunlight.  In  calves  an  important  predisposing  factor 
for  occurrence  of  clinical  sickness  is  stress,  e.g.  trans-
portation, overcrowding and drought. 
Salmonellosis  can  be  transmitted  to  people.  Animals 
and their  excrete  should  be  tended with  care  and proper 
disinfection procedures carried out. 
Symp101lls: 
T he clinical signs  are subject to wide variation; some may 
be  so  mild  as  to  pass  unnoticed  and  others  show  acute 
septicaemia  and  die  without  signs  of diarrhoea.  Typical 
cases  are  characterised  by  dullness,  high  fever,  incoordi-
nation  of  gait  and  recumbency.  The  faeces  are  putty-
coloured  and  contain  blood  streaks.  Death  may  occur 
between  1 and  2  days  after the  onset  of symptoms, or it 
may  be  delayed  to  5-7 days.  When  cases  are  prolonged 
the  carpal  and  tarsal  Jomts  become  enlarged  and 
occasionally pneumonia  and enteric symptoms may occur. Diagnosis: 
Peracute salmonellosis  in  calves  is undistinguishable  clini-
cally  from  infection  with  E.  coli  and  laboratory  cultural 
examination  of  the  faeces  or  rectal  swabs  are  the  only 
means of definite diagnosis. 
Treat lIlelll  wzd cOlltrol: 
Many drugs  including  sulphadimidine,  nitrofurazone  and 
antibiotics have been used with  varying degrees of success 
in the treatment. It should  be borne in  mind that clinically 
recovered animals continue to excrete the organism in  rlleir 
faeces and thus act as  carriers. 
Control measures include good husbandry and hygiene, 
isolation  of newly  introduced  calves  and  management  of 
calves  so  that  they  can  not  be  in  touch  with  their  own 
faeces  to  prevent  reinfection.  Where  stress  factors  are 
involved,  they  should  be  eliminated.  All  manure  and 
effluent from  infected  animal should be safely disposed in 
such  a  way  to  minimise  the  danger  of  contaminating  the 
environment or infecting other animals or people. 
TOXACARA  (N EOASCARISj  VITULORUM 
This parasitic  disease is one of the most serious problems 
in  buffalo  and  cattle  calves  in  draught  animal  areas.  It 
affects  only  young  calves,  and  is  transmitted  via  the 
colostrum during the few  days  of life.  T.  v}lZI lOI7IIll  larvae 
are  only  present in  the  milk  of buffalo  for  about 8  days. 
Usually it  causes clinical signs  in  calves  1 to 4  months  of 
age. Monality rate is high. 
Symptoms, diagnosis and control methods have already 
bcen described. 
5.2.7  Bulls 
In  some  parts  of Southeast  Asia  poor calf production  is 
due to lack of bulls or AI  services at village level. 
Bulls are generally reared mainly  for the following three 
purposes: 
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breeding  bulls  to  be  used  either for  natural  service  or 
for  collection  of  semen  and  use  in  artificial  insemi-
nation, 
for draught purposes, mainly in paddy fields, 
for meat production, 
for sale 
T here is a need to make more bulls available at village 
level to  ensure calf production. AI is  often not available or 
readily provided when cows are in oestrus. 
Bull  fertility and management 
For  the  improvement  of  animal  production  the  breeding 
male plays a distinct role. To achieve his objectives: 
bulls should  be of a good genetic type, 
they  should  have  sound  sexual  health  for  the  regular 
production of a large  number of fertile  sperm. Greater 
attention  should  be  paid  to  the  examination  of bulls 
both  for physical characteristics, e.g. testicular size  and 
semen production. 
A  breeding  bull  should  be  sound  in  all  aspects.  Any 
factor  that  lowers  the  physical  efficiency  of  a  bull  can 
affect  reproductive  performance.  Recent  work  has 
indicated that  infertility  may be common  in  buffalo  bulls. 
T here  is  an  urgent need  for  more  research  in  both  male 
buffalo and cattle. 
There are three main types of infertility in  bulls. T hese 
are: 
T ype I:  bulls neither show libido nor give  semen. 
Type II:  they ejaculate poor quality semen. 
Type III:  bulls  yield  poor  quality  semen  after  being 
normal. 
Among these type of infertility, Type III is  attributed to 
management  or  disease  problems  while  the  other  two 
could be due to hereditary or infectious causes. 
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It is good practice to examine a stud  or village bull  for 
fertility. Examination of bulls for fertility includes: propor-
tionate growth rate of bull according to age; normal devel-
opment  of genitalia  assessed  by  measurement  of  scrotal 
circumference;  sexual  behaviour;  excellent  or  very  good 
libido and mating behaviour; semen production ability and 
quality;  excellent or  very good  progressive  sperm motility 
and  concentration,  sperm  morphology;  normal  and 
abnormal  sperm percentages. 
An  infertile  bull  should  be  sold  for  meat,  never  for 
breeding purposes. 
(i) Management of the breeding bull 
The  management  of  bulls  can  be  subdivided  into  two 
parts:  C i) feeding, and C ii) general  care and handling. 
Feeding 
A bull in service should not be too fat.  Excessively fat bulls 
may  lack  a  desire  to  breed  and  become  impotent.  He 
should  not  be  underfed and  thin.  During  heavy  breeding 
periods,  the  bull  should  have  an  increase  in  the  daily 
concentrate  ration.  Green  fodder  and  sunlight  are 
beneficial  to the breeding bull  and it is desirable to provide 
some  pasture  if possible.  Pasture  furnishes  the  best  feed 
for  bulls  and  also  assures  ample  exercise.  When  the 
pastures  are  not available,  some  green  fodder  should  be 
cut  and  carried  to  the  bulls. T he  practice  of  giving  only 
the  low  grade  roughages  to  bulls  is  not  recommended. 
Drinking  water  should  be  plentiful,  fresh,  clean  and 
available at all  times. 
Care and handling oj lhe bu LL 
Cleanliness  of bulls,  bull  pens and their surroundings, and 
efficient attendants are  important for breeding efficiency. 
For easy control and handling of a bull, a metallic ring 
or rope string is  usually inserted into the nose through the 
cartilage  of  the  nasal  septum.  Bulls  should  be  handled 
gently. Rough behaviour, shouting and beating may affect 
the  libido,  quality  of semen  and  approach  to  mating  as 
well  as  the  animal's  temperament.  Daily  grooming  keeps 
the animal clean  and helps  in  detecting illness  and injury. 
Ectoparasites such as  ticks should be removed. 
Keeping  the  bull  standing  at  one  place  for  a  long 
period  weakens  his  leg  muscles  and  causes  the  toes  to 
overgrow which puts an abnormal strain on legs  and feet. 
Exercise helps  to keeps animals fit  and active, maintaining 
health  and  metabolic  processes.  With  proper  managerial 
practices and  exercise  the productive  life  of a bull  can be 
increased.  Abnormal  growth  of toes  will  change  the  walk 
and interfere with  normal copulation.  T he horn should be 
kept at a normal length. 
Buffalo bulls must be allowed  to wallow in  fresh  water 
in  the morning and evening. The water should be as  clean 
as  possibie. 
DISEASE CONT ROL 
To achieve greater production  through a high fertility rate, 
the  bull  must  be  sexually  perfect  and  free  from  any 
congenital, metabolic, nutritional,  parasitic, infectious  and 
non-infectious  diseases.  Disease  control  is  necessary  to 
prevent spread of infection and unwanted characters to the 
offspring. 
Maior diseases  in  bulls 
See Section 5.2.1  - Diseases of working cattle and buffalo. 
Bulls  are  susceptible  to  the  same  range  of  diseases  as 
females but the resultant pathology and clinical effects may 
be expressed differently. 
(i) Infertility diseases 
Infertility  in  bulls  is often  characterised  by  normal  sexual 
desire  and  the  ability  to  copulate  and  ejaculate  but  a 
complete or abnormally high percentage of failure of fertil-
isation  or  conception,  or  delayed  return  to  oestrus indicating  early  embryonic  death  may  occur  in  cows. 
Infertility is probably as  common in  the male as  the female 
but it has  received less attention. 
Following are the main infectious diseases which cause 
infertility  in  bulls: 
ACUTE INFECTIOUS  DISEASE: 
Among their systemic  effects  viral,  parasitic  and bacterial 
infections  may  affect  the  genitalia  causing  temporary  or 
permanent infertility.  Thesc may  include  trypanosomiasis 
and ephemeral fever. Although  1'.  evansl has  a worldwide 
distribution there are few  detailed studies on the pathology 
of the  disease  it  causes.  Bovine  ephemeral  fever  in  bulls 
has  been reported to  cause Wallerian degeneration  of the 
spinal cord and the bull  seldom recovers completely. More 
research is  needed to measure their effects accurately. 
BRUCELLOSIS  IN BULLS: 
Genital organs are usually  infected. Lesions are present in 
seminal vesicles,  often in  the testicle and sometimes in  the 
epididymis. 
During the acute early stage, semen  is highly  infective. 
T he acute stage  may  last several weeks  but as  the disease 
becomes  chronic,  the  number  of organisms  decrease  and 
excretion may stop altogether. In some cases, however, the 
organisms may be excreted intermittently and continue for 
years.  Affected  genital  organs  become  firmer  because  of 
fibrosis. 
V IBRIOSIS: 
A  venereal disease  spread by infected bulls  to  susceptible 
females at the time of coitus or the time of artificial insem-
ination  with  improperly  handled  and  antibiotic  treated 
semen.  It  is  characterised  by  infertility  with  an  increased 
number of ser\'ices  necessary per conception.  At  the  time 
of breeding, the bull  acquires  the  infection  on  a  transient 
or  permanent  basis  from  the  use  of infected  bulls.  T he 
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older  bull  remains  a  chronic  carrier.  Young  bulls  under 
five  years of age are difficult to infect. They may transport 
the organism from bull  to cow to bull  during the breeding 
season but  rapidly become free  of infection when isolated 
from infected cows.  In bulls over five years of age vibriosis 
may become a chronic infection in  the prepuce and persist 
for years. 
The  Call1pylobaete,. jews  carrier  state  in  bulls  can  be 
determined  by bacteriological culture and identification  of 
the  organism  in  semen,  preputial  smegma  or  washings 
from  an  artificial  vagina.  The  infection can be effectively 
eliminated  in  bulls  by  dihydrostreptomycin  injection  sub-
cutaneously at  a dosage of 20  mg/kg  of body weight, and 
5 mg  of 50%  solution  of the  same  antibiotic  is  applied 
locally to the penis and prepuce daily for 5 treatments. 
TRICHOMONIASIS: 
A  venereal  disease  caused  by  Tl1dlOlilollas  joetus  and 
spread  at  the  time  of  coitus  or  artificial  insemination. 
T.  jews  is  found  in  the  genital  tract  and  contents  of  the 
uterus of cows and on the penis,  prepuce and urethra.  In 
rare  occasIOns  it  can  be  found  in  seminal  vesicles  and 
epididymis. 
CLil/ieal signs: 
Characterised by early abortion, pyometra and infertility in 
female. In  males, purulent balanitis  may occur, associated 
with seminal  vesiculitis.  T he prepuce may  be swollen with 
mucopurulent  discharge.  Within  a  few  weeks,  the  bull 
recovers from the initial clinical signs of preputial  swelling 




The presence of motile trichomonads  by direct microscopy 
examination  under  low  power  objective  from  aborted 
material,  foetal  stomach  contents  or  amniotic  fluid.  T he 
examination  might  be  followed  by  sending  a  number of 
mucus samples, preputial scrapings  and preputial  washings 
on ice to the laboratory for immediate culture. 
Trealment and control: 
The majority of infected cows  have  self-cured completely 
after  one normal heat after a  normal parturition. In  bulls 
acriflavine  douches  applied  via  massage  into  the  penis  or 
prepuce is  effective. Systemic treatment with dimetridazole 
50  mg/kg  body weight daily  for 5 days  has proved useful. 
Infected  cows  after  recovery  should  be  given  sexual  rest 
for at least three months and be examined before breeding. 
A method of selective  culling old bulls combined with  the 
use of young bulls  is  also effective under field conditions. 
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Table 5.2  Diseases of working carrIe 
Disease  Causen'ransmission 
NON-INFECTIOUS DISEASE 
Fatigue 
Physical  injuries 
Nitrite poisoning 
Too much work 
Bad handling,  fighting, 
accidents,  harness 
pressure, work on stony 
areas, excessive work 
Accidental  excess in 
feed or water 
Pesticide poisoning  Accidental excess in feed 
Cyanide poiSllJ1ing  Feeding on plants which 
contain cyanogenic 
glucnsides. e.g.  sorghum, 
cassava 
Copper deficiency  Acid sulphate soils, 
molybdenum excess 
Symptoms 
Panting, increases saliva, 
fast cardiac rythym, loss of 
weight, weakness and death 
Swollen, hot painful lesions, 
ulceration, lameness 
Acute: dyspnoea, abdominal 
pain, diarrhoea, tremor, 
ataxia, convulsions. 
Chronic: weight loss, reduced 
milk yields, stillbirths 
Dyspnoea, salivation, 
lachrymation, diarrhoea, 
vomiting, abdominal pain, 
bradycardia, iJ1\'oluntary 
urination, tremor, ataxia, 
COJ1\'U  Isions, coma 
Dvspnoea, irregular weak 
pulse, salivation, muscular 
twitching, spasm, 
staggering gait, coma 
Poor weight  gain, loss  in 
pigmentation, 'spectacles', 
anaemia. diarrhoea, poor 
conception rate, ncn'ous 
disorders 
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Prevention 
Avoid sun heat and working 
more than 6 hours a day, 
S minutes rest after half 
an hour work 
Hygiene, management care 
Management care 
Management care 
Feeding and management 
Management 
T reaunent 
Rest the animal 
Good feeding and 
drinking water 
Clean wound, antiseptic 
dressings, treatment with 
sulphonamides or antibiotics 
Methylene blue injection 
(intravenously) 
Emesis induction with 
apomorphine and 
arropinisation 
Intra\'cnous injection of 
sodium thiosulphate 
and sodium nitrite 
Injections with copper 
glycinate or copper calcium 
edentate every 3 months 
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Sodium deficiency  Soil  deficiency 
Phosphorus  Acidic, deficient soil 
deficiency 
INFECTIOUS DISEASES 







Pas1ellreLla  JIIallicida  in 
contaminated watcr and 
feed, saliva and nasal 
secrctions from  infected 
animals 
Contaminated food, water 
or wound infected with 
Bacilills allllLracis 
Ingestion of B. aborllls or 
infection by B.  aborllls 
through the mucosa of 
eyes, noses, endometrium, 
scmen 
Contaminated food,  watcr 
with leptospira in  urine 
CClIllpy/obaCicr jocllIs 
in  genital tract 
Weight loss, reduced milk  Management 
production, weakncss, 
incoordination 
Bone chewing, loss of appetite,  Managcment 
unthriftiness, fragile skeleton, 
lameness, brecding troubles, 
reduccd milk yield, sudden 
dcath from sccondary botulism 
High fcvcr, salivation, eye 
and nasal discharge, doughy 
swellings  around larynx 
and briskct 
Sudden death, swellings, 
bloody dischargc from  mouth, 
nose and anus,  diarrhoea, 
abortions 
Abortions, ccn·icitis, 
cndomctritis,  rcpeat breeding, 
rctaincd  placcnta, stillbirths, 





Vaginitis, irregular return 
to service, abortion 
Annual vaccination 
Annual vaccination 
Vaccination at 3 to 8 
months old 
Segregation, isolation of 
infected animal, sanitary 
procedures 
Segrction, isolation of 
infected animal, sanitary 










Antibiotics VIRAL DISEASES 
Foot and mouth 
disease  (FMD) 
Direct contact with 
infected animal or 
contact with 
contaminated  material 




Ingestion or inhalation 
of \'irus contaminated 
or mucosal disease  materials 
Infcctious bovinc 
rhinotracheitis 
(Il3R) or Infectious 
pustular \'Ull'o-
I'aginitis  (lPV), 
Infectious balancr 
posthitis  in  hull 
(1 131') 
Direct contact hetween 
sick and heallhy animals, 
airborne roure 
Bovine cphemeral  Virus transmitted by 
fever  (BEF)  hlood  ~uck i ng insects 
Akabanc disease 
Jcmhrana disease 
Virus transmittcd by 
blood sucking insects 
Filtcrahle agcnt 
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Vesicles and ulcers on tongue 
and feet, loss of condition, 
lameness 
High fe\'er, anorexia, discharge 
from eyes and nose, rcspiratory 
distress, corneal opacity, 
incoordination, paralysis 
com'ulsion, hacmaturia and 
se\'ere diarrhoea occasionally 
Fever, necrotic stomatitis, 
diarrhoea, abortion, 
sometimes corneal opacity, 
encephalilis,  laminitis, 
pododermatitis 
Il3R:  High fever, loss of 
appetite, salil'ation, discharge 
from  nose and eyes,  abortion 
IPV: fel'er,  painful urination, 
swollen vulva,  purulent 
discharge from inflamed 
\'agina 
Fel'cr which lasts  1-4 days 
lachrymation, dyspnoea, 
nasal discharge, salivation, 
sometimes diarrhoea or 
constipation, sliffness, 
lamencss,  abortion 
Latc abortion and stillbirths, 
no clinical signs in young and 








Vaccination of the incidence 
is high.  Avoid prcgnant 
animals 
Quarantine,  destroy 
affccted animals 
Fever, anl)[exia, lachrymnation, 
hypersalil'ation, lymphadenopathy, 
haemorrhage in  mucous membrane, 
hlood swcating, hloody diarrhoea, 




Isolation and antibiotic 
trea lIllcnt for secondary 
infections 
Antibiotic  injection in se\'ere 
infection, intravenous fluid 






















Blood sucking flies 
transmit  T.  evami 
B.bovis or blgelllill<1  is 
transmitted by ticks 
A. lIIurgillale is 
transmitted by  ticks 
Ingestion of infective 
stages 
Ingestion of infective 
larvae 
Contamination of bedding 
feed, utensils, teats with 
E.  coli,  other bacteria 
and virus 
Infecti\'e agent enters 
moist and open naval 
Contaminated feed and 
water with ,';ulillollella 
species 
Toxocara villllortl/ll is 
transmirted \'ia  the 
colostrum 
Fever, anaemia, loss of body 
weight, poor reproductive 
performance 
Fever, loss of appetite, 
anaemia, jaundice, 
reddish urine 
Fever, loss of appetite,  weight 
loss, dehydration, dyspnoea, 
anaemia, weakness, stiff gait, 
abortion 
Anaemia, emaciation, weakness, 
oedema, jaundice, ascites, 
poor reproductive  performance 
Anorexia, weight loss, poor 
weight gain, diarrhoea, 
ascites, anaemia 
Rancid smelling faeces, 
dehydration, weight loss, 
rapid breathing,  temperature 
below normal, often  death 
Swelling,  abscess formation 
of the navel, loss of appetite, 
fever, swollen hocks and 
knee joints 
High fever, dullness, 
incoordination of gait and 
recumbency,  pUlly coloured 
and blood streaked faeces, 
enlarged carpal and tarsal 
joints,  sometimes pneumonia, 
death  1-2 days after the 
onset of symptoms 
Diarrhoea, emaciation, 
dyspnoea, coughing, ill  thrift, 
pot belly 
Fly eradication and 
a\'oidance of stress 




Snail  control, sanitation, 
controlled grazing 
Good management. Regular 
check and  treatment 
Sanitation, colostrum 
wherever possible 
Hygiene and dipping navel 
with  tincture  of iodine soon 
after birth 
Isolation of recovered 
animal!carrier, good 
husbandry, good hygiene, 




Chemotherapy with trypan 
blue, acriflavine, avaprin, 
imizole, etc 
Long acting tetracyclines 
Chemotherapy 
Chemotherapy especially to 
weaned calves  every 
2 months for 3--1 
treatments 
Isolation of affected calf, 
treatment with  sulpho-




antiobilltics with \'ariabk 
results.  Fluid replacement 
Prophylactic treatment with  Anthclmintics 
pyrantel  at 10-16 days old GLOSSARY 
Acid soil: Soil  of pH less than 5.0. 
ACIAR: Australian Centre for International Agricultural 
Research 
Ad libitum: As  referred to feeding, the animals have free 
access to as  much feed as they can eat. 
AI:  Artificial insemination 
Bajak or luku: A term normally used in West Java for a 
plough used in wetland. 
Balik ;'erami: Zero tillage in which rice straws are turned 
over and are worked into the ground through 
trampling by people or are submerged in water by 
flooding of fields. 
BC: Body condition 
BEF: Bovine ephemeral fever 
B  111;'11 I:  A term normally used in East Java for a plough 
used in dryland. 
BlIgis: An implement used in West Java for levelling in 
wetland cultivation (lighter work). 
BVD: Bovine viral diarrhoea (mucosal disease) 
Carrying capacity index (CCI): The amount of digestible 
dry matter (DDM) of the available feed  in  a given area 
divided by the total feed requirement of the resident 
livestock units. 
Carrying capacity: The maximum number of animals 
which can be carried in an area given its feed 
resources. 
cm: Centimetre 
CTM: Campylobacter transport media 
ClIkllp baik:  Good enough or fair. 
Dibbling: Use of pointed instrument for making holes in 
ground for sowing of seeds or planting. 
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Digestibility:  Digestibility of fodder eaten is that 
proportion which is  not excreted in the faeces  and 
therefore is  commonly assumed to be absorbed by the 
animal. 
OM: Dry matter 
Draught force  (OF): Force which is required to pull  a 
plough or a leveller. It is  measured in kg or newton. 
Dry agroc1imatic zone: A zone with 5 to 8 consecutive dry 
months. 
Dry month: A month with less than 100 mm of rain and 
will  not support the growth of most of the economi-
cally important crops. 
EE:  Ether extractives 
ELISA: Enzyme-linked immunosorbent assay 
FMD: Foot and mouth disease 
Fodder: All  plants and plant residues eaten by ruminants. 
Gam: A Javanese  implement used for levelling in wetland 
cultivation (heavier work). 
Gatong l'Oyang: Helping each other without payment. 
ha: Hectare 
Harvest index: Proportion of crop yield over total biomass 
of all  parts of a plant (dry matter basis). 
HCN: Hydrogen cyanide. 
High altitude: Land which is  greater than 500 m and less 
than 1000 m above sea level. 
Horse power (HP): A unit for measuring rate of work. 
One horse power is equal to 726 watts. 
HS: Haemorrhagic septicaemia 
IBP:  Infectious balanoposthitis 
IBR:  Infectious bovine rhinotracheitis 
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IdhuL  Haj:  Moslem  celebration day approximately two 
months after  buL an puasa (see Lebaran). 
Intermediate agroclimatic zone: A zone with 2 to 4 
consecutive dry months. 
Intermediate soil pH: soil of pH greater than 5.0 and less 
than 6.0. 
IPV: Infectious pustular vulvovaginitis 
lrigasi lekllis: Irrigation system. 
Jalllu: T raditional medicine. 
JD: Jembrana disease 
Joule  G) : Unit of work or energy equal to that required  to 
exert a force of one newton over a distance of one 
metre. 
Kabupalen: District. 
Kelcls: An implement usually made of bamboo which an 
animal is made to pull  along the ground during 
training. 
kg: Kilogram 
Kill/(  !olleal:  A leaf hopper  (psyllid) which destroys 
leucaena plants. 
Lebarall: Moslem  celebration day after the fasting month 
(30 days) called BlIL all  phllsa 
Lime soil: Soil of pH  greater than 6 and less  than 6.8. 
Lillggis: A metal tipped digging stick commonly used in 
Timor for land cultivation. 
Livestock unit  (LU): One LU is equivalent to an animal 
weighing 250 kg. The factors used  for converting the 
number of large and small ruminants to LU are: 
LU = 0.7 x number of carrIe, or 
= 0.8 x number of buffalo, 
= 0.06 x number of sheep or goats. 




Manlli hewan:  District veterinary assistant. 
MCF: Malignant catarrhal  fever 
Medium  altitude: Land which is  100  to 500 m  above 
sea level. 
Meneaealz: Zero tillage in which rice straws are chopped 
into short lengths and  are either subjected to trampling 
or flooding as  described for batik jerami. 
Meranealz:  Preparation  of land for rice cropping by 
flooding of field with rain or irrigation water and 
trampling the soil using a herd of cattle. 
Metabolisable energy (ME): The total energy of a feed 
eaten less the energy which is  lost via the faeces and 
combustible gases particularly from the rumen through 
-:ructation. 
mg:  Milligram 
M]: Megajoule 
M m: Maintenance energy requirement 
Monoculture: One crop cultivation. 
NDF: Neutral detergent fibre 
Newton (N): A unit of force required to move 1 kg mass 
at  1 mlsec.  1 kg = 9.81 newtons. 
NTT: Nusa Tenggara Timur 
PaL awija:  Secondary crops. 
Peranakall ongole  (PO): Ongole cross cattle. 
Paron: A system of fattening male cattle in T imor. 
Pasallg: Use of draught animals in pairs. Pegoll:  Use of draught animals as singles. 
Rp: Rupiah 
RUP: Rumen undegradable protein 
Sap': perah:  Dairy cattle. 
Sapi pOIOlIg:  Beef cattle. 
Sil1gkal:  A term normally used in  East Java for a plough 
used in wetland. 
Soil shear strength: Measured by a hand vane tester which 
comprises a torque head with a direct reading scale. 
The vane which is  19 mm in  diameter and mounted 
on an extension rod is  pushed into the soil to a depth 
of 10  to  15  cm for reading of shear strength 
Swidden agriculture: This is  slash and burn agriculture; 
shifting agriculture 
t:  tonne 
Wet agroc1imatic zone: A zone with less  tllan 2 consec-
utive dry months. 
Wet month: A month with enough rainfall  to grow a crop 
of lowland rice. It has at least 200 mm of rain. 
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